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RED  RIVER  WATERWAY 

LOUISIANA,  TEXAS,  ARKANSAS,  AND  OKLAHOMA 

MISSISSIPPI  RIVER  TO  SHREVEPORT,  LOUISIANA 

CONSTRUCTION  FOUNDATION  REPORT 
LOCK  AND  DAM  NO.  4 

SECTION  I  -  INTRODUCTION 

\ 

1-01.  Authorization.  Public  Law  90-483,  90th  Congress, 
approved  13  August  1968,  authorized  the  construction  of  the  "Red 
River  Waterway,  Louisiana,  Texas,  Arkansas,  and  Oklahoma"  project 
in  accordance  with  the  recommendations  of  the  Chief  of  Engineers 
as  contained  in  House  Document  No.  304,  90th  Congress, 

2d  Session. 

1-02.  Purpose  and  Scope.  This  document  presents  the 
"as  built"  foundation  conditions  for  Lock  and  Dam  No.  4  of  the 
Red  River  Waterway  Project.  It  was  prepared  to  fulfill  the 
requirements  contained  in  ER  1110-1-1801,  Construction  Foundation 
Reports,  15  December  1981,  and  CELMK-CD  SOP  415-216  Construction 
Supervision  and  Inspection,  24  February  1984  (Paragraph  2-31) . 

1-03.  Authorized  Project  Description. 

a.  Overall  Project  Description.  The  overall  project 
consists  of  four  reaches:  (1)  Mississippi  River  to  Shreveport, 
Louisiana;  (2)  Shreveport,  Louisiana,  to  Daingerf ield,  Texas;  (3) 
Shreveport,  Louisiana,  to  Index,  Arkansas;  and  (4)  Index, 
Arkansas,  to  Denison  Dam,  Texas. 

b.  Mississippi  River  to  Shreveport  Reach.  The 
Mississippi  River  to  Shreveport  reach  of  the  project  is  located 
along  the  Red  River  in  central  and  northwestern  Louisiana. 

Within  this  reach,  the  project  provides  a  navigable  channel 
approximately  236  miles  long,  9  feet  deep,  and  200  feet  wide  from 
the  Mississippi  River  to  Shreveport  via  the  Old  and  Red  Rivers. 
Five  locks  and  dams  furnish  the  required  lift  of  141  feet.  The 
New  Orleans  District  performed  preliminary  geotechnical 
investigations  for  all  five  locks  and  dams  as  well  as  detailed 
explorations  and  designs  for  Lock  and  Dam  Nos.  1  and  2. 

Vicksburg  District  performed  detailed  geotechnical  explorations 
and  geotechnical  designs  for  Lock  and  Dam  Numbers  3,  4,  and  5.  A 
review  of  the  explorations  and  design  of  Lock  and  Dam  No.  4  is 
covered  in  Sections  2  and  4  of  this  report. 

1-04.  Datum .  All  elevation  datum  used  in  this  memorandum 
are  referenced  to  feet  NGVD  (National  Geodetic  Vertical  Datum) . 
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1-05.  Lock  and  Dam  No .  4 . 


,  a*  Location .  The  Lock  and  Dam  No.  4  project  is 
o?n3«ed  in  a  <?utoff  between  old  (1967)  river  miles  205.0  and 
10.0  approximately  12  river  miles  downstream  from  the  city  of 
Coushatta  Louisiana.  This  is  the  fourth  lock  and  dam  complex  of 
the  five  locks  and  dams  that  comprise  the  Mississippi  River  to 
Shreveport ,  Louisiana,  reach  of  the  Red  River  Project.  The 

and3!)*  ±B  loCated  in  Red  River  Parish,  Louisiana.  (Photographs  1 


,  k.  D.gpcription.  The  location  of  the  lock  and  dam  is 

shown  on  Plate  1.  The  completed  plan  for  the  lock  and  dam  is 
shown  on  Plate  2.  The  dam  consists  of  a  gated  spillway  with  five 
wide  tamter  gates  with  a  sill  at  elevation  85  and  a 
St?'nn  x9  bas^  at  elevation  62.  Adjacent  to  the  tainter  gates  is 
®  ®  foot  wide  crest  gated  dam  with  an  ogee  section  at  elevation 

113  and  a  154  foot  wide  concrete  overflow  weir  at  elevation 
122.0.  The  single  84-foot  wide  by  685-foot  long  (nominal  size) 
iock  is  located  north  of  the  gated  spillway  and  connected  to  the 
spillway  by  a  cutoff  wall  58.0  feet  in  length  with  a  top 
elevation  of  128.0.  The  maximum  lift  (and  head)  for  the  lock  and 
dam  is  from  minimum  tailwater  (controlled  condition)  at  elevation 
95.0  to  normal  pool  at  elevation  120.0.  Navigation  will  cease 
downstream  of  the  lock  and  dam  at  the  10-year  flood  elevation  of 
121.6.  Project  design  flood  elevation  is  130.6  upstream  of  the 
ock  and  dam.  The  site  plan  for  the  lock  and  dam  is  shown  on 
Plates  3,  4,  and  5.  The  major  features  of  the  lock  and  dam 
complex  were  constructed  in  two  phases.  Phase  I  included  the 
majority  of  the  structural  excavation,  installation  of  the 
dewatering  system,  construction  of  a  Resident  Engineers  Office, 
and  construction  of  temporary  access  roads.  Phase  II  involved 
construction  of  the  lock  and  dam  complex,  approach  channels, 
permanent  access  roads,  supplementary  pressure  relief  in  the 

suballuvial  Tertiary  formation,  and  construction  of  the  closure 
dam. 


1706-  disposition  of  Report.  This  report  has  been 
distributed  in  accordance  with  ER-1110-2-1801 .  Text,  plates  and 
photographs  are  available  in  digitized  form  from  the  Vicksburg 
District  Corps  of  Engineers,  Engineering  Division,  Design  Branch. 
Materials  have  been  archived  under  file  number  R-14-206. 

1-07.  References.  To  facilitate  implementation  of  the 
Inspection  and  Evaluation  Program,  and  to  avoid  repetition  of 
information  presented  previously,  the  following  references  are 
listed. 

a.  House  Document  No.  304,  90th  Congress,  2d  Session 
(the  authorizing  report) . 
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b.  Design  Criteria  Report,  February  1972,  and  all 
endorsements  thereto. 

c.  Existing  Bridge  Report,  April  1972,  and  all 
endorsements  thereto. 

d.  Pre-construction  and  Post -const ruction  Groundwater 
Levels,  Lock  and  Dam  No.  4,  Red  River  Valley  , Louisiana,  by  A.H. 
Ludwig,  U.S.  Geological  Survey,  Open  File  Report,  1979. 

e.  Agricultural  Observation  and  Ground  Water  Study, 
Red  River  Waterway  Project,  Main  Report  and  Appendix  IV  (L&D 
No.  4),  by  Soil  Conservation  Service  in  cooperation  with  U.S. 
Geological  Survey,  October  1975. 

f .  Design  Memorandum  No.  2,  GDM-  Phase  I,  Plan 
Formulation  Site  Selection,  Mississippi  River  to  Shreveport, 
Louisiana,  May  1976,  and  all  endorsements  thereto. 

g.  Design  Memorandum  No.  3,  Hydrology,  Mississippi 
River  to  Shreveport,  Louisiana,  March  1974,  and  all  endorsements 
thereto. 


h.  Design  Memorandum  No.  10,  Hydrology  and  Hydraulic 
Design,  Lock  and  Dam  No.  1,  January  1974,  and  all  endorsements 
thereto. 


i.  Standardization  Report,  Locks  and  Dams  Nos.  1 
through  5,  March  1977,  and  all  endorsements  thereto. 

j.  Design  Memorandum  No.  18,  Hydrology  and  Hydraulic 
Design,  John  H.  Overton  Lock  and  Dam,  June  1980,  and  all 
endorsements  thereto. 

k.  Quality  of  Water  in  the  Red  River  Alluvial 
Aquifer,  Shreveport  to  the  mouth  of  the  Black  River,  Louisiana, 
by  A.H.  Ludwig,  U.S.  Geological  Survey,  Open  File  Report,  1974. 

l.  Final  Environmental  Statement,  May  1973,  Final 
Supplement  No.  1  to  Final  Environmental  Statement,  February  1977, 
and  Final  Supplement  No.  2  to  Final  Environmental  Statement, 
November  1983,  Mississippi  River  to  Shreveport,  Louisiana. 

m.  General  Design  Memorandum  No.  21,  General  Design, 
Phase  II  -  Project  Design,  Lock  and  Dam  No.  4,  May  1987,  and  all 
endorsements  thereto. 

n.  Design  Memorandum  No.  27,  Sources  of  Construction 
Materials,  Lock  and  Dam  Nos.  4  and  5,  December  1989,  and  all 
endorsements  thereto. 
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o  Design  Memorandum  No.  28,  Detailed  Design,  Lock 
and  Dam  No.  4,  August  1989,  and  all  endorsements  thereto. 

p.  Design  Memorandum  No.  29  (Revised)  Hydrology  and 
Hydraulic  Design,  Lock  and  Dam  No.  4,  March  1986,  and  all 
endorsements  thereto. 

q.  Design  Memorandum  No.  38,  Aesthetical  Enhancement 
Report,  Pool  Nos.  1  through  5,  November  1977,  and  all 
endorsements  thereto. 

In  addition  to  the  above  general  references,  specific  design 
references  appear  in  the  particular  section  to  which  t  ey 
pertain. 
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SECTION  II  -  INVESTIGATIONS 


2-01.  General . 

a.  General .  Site  investigations  for  the  geotechnical 
design  of  Lock  and  Dam  No.  4  were  performed  by  both  the  New 
Orleans  District  and  the  Vicksburg  District .  Three  individual 
sites  were  explored  during  seven  periods  of  field  investigations 
(hereafter  referred  to  as  Phases  I  through  VII) .  In  addition, 
five  geotechnical  investigations  were  performed  during  the 
construction  period  to  better  establish  the  sub-surface 
conditions  in  selected  areas. 

b.  Methods .  Investigative  techniques  employed 
include  drilling  exploratory  borings,  performing  geophysical 
logs,  and  digging  test  pits.  Borehole  samples  were  recovered 
using  a  variety  of  devices  including  a  standard  split spoon, 

6 -inch  diameter  core  barrel,  2-1/2  inch  diameter  drive  tube, 

5 -inch  diameter  shelby  tube,  and  an  auger.  In  the  intervals 
where  samples  were  not  taken,  the  cuttings  were  examined  and  the 
action  of  the  drill  stem  was  noted  in  order  to  establish  the 
lithology  of  the  soil/rock  unit.  Down-hole  geophysical  logs 
consisting  of  spontaneous  potential  (SP) ,  resistivity,  and 
natural  gamma  radiation  were  performed  on  all  holes  except  where 
noted.  Detailed  geologic  field  logs  (ENGR  FORM  1836)  were 
prepared  for  some  of  the  New  Orleans  investigative  borings  and 
most  of  the  Vicksburg  District  investigative  borings. 

2-02.  Pre-Construction  Subsurface  Investigations. 

a.  General .  Investigations  for  the  design  of  Lock  and 
Dam  No.  4  occurred  over  a  ten  year  period  from  1979  to  1989. 
Hundreds  of  borings,  geophysical  logs,  and  laboratory  tests  were 
performed.  The  results  of  geological  investigations, 
geotechnical  boring  logs,  geophysical  logs,  and  an  extensive 
laboratory  testing  program  have  been  assembled  in  Design 
Memorandum  No.  28,  Volume  IV  (Geotechnical  Portfolio)  and  are  not 
reproduced  in  this  report. 

b.  New  Orleans  District  (Phase  I) .  The  initial 
exploration  conducted  at  the  Lock  and  Dam  4  site  was  performed  by 
Law  Engineering  and  Testing  Company  under  a  contract  with  the  New 
Orleans  District  Corps  of  Engineers.  Explorations  were  conducted 
during  the  period  October  1979  to  January  1981.  Forty-eight 
borings,  ranging  from  110  to  270  feet  in  depth  were  drilled  on 
the  floodplain  along  an  alignment  (Site  1)  which  was  subsequently 
abandoned.  The  first  24  borings  (4-ID  through  4-24)  were  drilled 
on  a  1000  foot  grid  pattern.  The  Becond  24  borings  (borings  4-25 
through  4-48)  were  drilled  along  the  proposed  lock  and  dam 
centerlines  (which  intersected  at  boring  4-28) .  Geophysical  data 
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were  not  obtained  on  these  borings  and  detailed  geologic  logs 
(ENG  FORM  1836)  were  prepared  for  borings  4-34,  4-36,  and  4-41 
only. 


„  ^  t  c-  Vigkgbdrq  District  (Phase  II).  During  the  period 

March  through  July  1985,  the  Vicksburg  District,  Geotechnical 
Branch  drilled  59  exploratory  borings  (4-49  through  4-107)  at 
Site  2,  located  approximately  300  feet  downstream  of  Site  1  and 
with  centerlines  intersecting  near  boring  4-29.  These  borings 
varied  in  depth  from  30  feet  to  200  feet  with  most  borings 
extending  to  a  depth  near  elevation  -25. 

% 

d-  Vicksburg  District  (Phase  III).  During  the  summer 
of  1985,  the  site  for  Lock  and  Dam  4  was  moved  approximately 
1200  feet  to  the  northeast  (Site  III) .  This  was  done  to  address 
hydraulic  design  criteria  (having  to  do  with  siltation  problems) 
that  became  evident  with  the  operation  of  L.C.  Boggs  Lock  and 
Dam.  Phase  III  investigation  at  Site  III  were  conducted  by  the 
Vicksburg  District,  Geotechnical  Branch  during  the  period  January 
to  June  1986.  These  investigations  consisted  of  53  borings 
(LD4-108-86U  through  LD4-160-86U) . 

e-  Vicksburg  District  (Phase  VI) .  Investigations  for 
the  detailed  geotechnical  design  of  Lock  and  Dam  No.  4  consisted 
of  36  borings  completed  during  the  period  September  to  November 
1987  (LD4-161-87U  through  LD4-199-87U  excluding  #166,  171,  and 
173  which  were  not  drilled) . 

f •  Vicksburg  District  (Phase  V) .  During  the  months 
of  November  1988  and  January  1989  twenty-one  test  pits,  ranging 
from  5  to  9  feet  in  depth,  were  excavated  at  the  Lock  and  Dam 
No.  4  construction  site.  The  purpose  of  the  test  pit  excavations 
was  to  evaluate  the  need  for  seepage  barriers  (clay  blankets  or 
slurry  trenches)  during  the  construction  phase. 

9-  Vicksburg  District  (Phase  VI) .  During  the  period 
30  January  to  2  March  1989,  thirty-five  (35)  exploratory  borings 
(LD4 -20 0-89U  through  LD4-223-89U  and  LD4-234-89U  through  LD4-244- 
89U)  were  drilled  along  the  alignment  of  the  permanent  (south) 
access  road.  These  borings  ranged  from  11  feet  to  78.5  feet  in 
depth.  No  geophysical  logs  were  made  for  these  holes  nor  were 
geological  logs  (ENGR  FORM  1836)  made  for  borings  LD4 -237-89U 
LD4-238-89U  and  LD4-244-89U. 

h.  Vicksburg  District  (Phase  VII) .  Overlapping  with 
Phase  VI  investigations  during  the  period  February  1989  to 
August  1989,  investigative  borings  were  drilled  in  the  approach 
channels  (borings  LD4-224-89U  through  LD4-233-89U) ,  borrow  areas 
adjacent  to  the  access  road  (LD4-246-89U  through  LD4-263-89) ,  for 
the  closure  dam  (LD4-264-89U  through  LD4-269-89U) ,  and  around  the 
alignments  for  the  containment  dikes  for  dredge  disposal  areas  #3 
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and  #4  (LD4-270-89  through  LD4-285-89) .  Approach  Channel  borings 
extended  50  to  75  feet.  Borrow  borings  were  drilled  to  a  depth 
of  25  feet  (except  when  conditions  required  hand  auger  borings  in 
which  case  borings  extended  to  15  feet) .  Closure  Dam  borings 
extended  40  to  60  feet  and  containment  dike  borings  extended  to 
50  feet.  No  geophysical  logs  were  performed  for  any  of  these 
borings . 

2-03.  Investigations  Performed  During  Construction.  The 
initial  investigation  made  at  Lock  and  Dam  No.  4  during 
construction  was  performed  by  Fugro-McClelland,  the  sub¬ 
contractor  for  dewatering.  Fugro-McClelland  contended  that^ 
"differing  site  conditions"  existed  in  the  Tertiary  age  sediments 
that  differed  materially  from  what  they  were  expecting  based  on 
the  government's  pump  test  and  other  published  data.  (The 
Tertiary  aquifer  in  the  stilling  basin  area  of  the  gated  dam  did 
not  experience  the  expected  drawdown  when  pumped  by  6  dewatering 
well  installed  by  Fugro-McClelland.)  Investigations  consisted  of 
seven  borings  made  with  a  6 -inch  hollow  stem  auger  and  a  standard 
splitspoon  sampler.  Samples  collected  from  these  borings  closely 
agreed  with  the  published  borings.  Investigations  were  made  to 
delineate  the  presence  of  Tertiary  rock  strata  which  interfered 
with  the  sheet  pile  installation  in  the  stilling  basin  and  gated 
dam  area  and  dredging  in  the  approach  channels  and  to  establish 
the  availability  of  adequate,  suitable  borrow  in  the  upstream 
approach  channel.  The  Government  investigated  the  presence  of 
rock  beneath  the  stilling  basin  and  gated  dam.  An  attempt  was 
made  to  define  the  rock  using  a  cone  penetrometer.  When  this 
failed,  five  exploratory  borings  (LD4-229-93  through  LD4-233-93) 
were  made  during  May  1993  using  rotary  drilling  methods.  As  a 
consequence  of  the  presence  of  the  rock  strata,  certain  sheet 
piles  were  not  advanced  to  design  grade.  At  the  request  of  the 
Resident  Engineer,  the  mobilized  drill  rig  and  crew  moved  to  the 
upstream  channel  area  and  drilled  six  borrow  borings  to  evaluate 
the  quality  and  quantity  of  the  reusable  materials  remaining  in 
place.  (This  exploration  became  necessary  because,  with  the 
completion  of  the  Piermont  Revetment,  severe  bank  caving  began  in 
the  area  of  the  LD4  upstream  approach  channel,  removing  material 
that  had  been  designated  as  backfill  for  the  structure.)  These 
borings  are  designated  as  LD4-334-93  through  LD4-339-93.  (It 
should  be  noted  that  the  Resident  Office  referred  to  these 
borings  as  LD4-1-93B  through  LD4-6-93B  in  a  series  of 
correspondences) .  During  the  months  of  September  and  October 
1993,  the  Geotechnical  Branch  drilled  eight  exploratory  land 
borings  (LD4-340-93U  to  LD4-347-93U)  and  five  exploratory  borings 
(LD4-348-93U  to  LD4-352-93U)  from  a  floating  platform  to 
investigate  the  presence  of  Tertiary  rock  strata  in  the 
downstream  access  channel .  The  sampling  was  confined  to  the 
interval  between  elevations  81  and  75,  a  zone  where  the 
contractor  had  reported  encountering  rock  during  his  dredging 
operation.  The  site  conditions  were  essentially  the  same  as 


2-3 


those  depicted  on  the  preconstruction  borings  (sandstone  and 
siltstone  lenses  0.1  to  0.2  of  a  foot  in  thickness) .  During  the 
period  23  to  26  February  1994,  the  Geotechnical  Branch  performed 
explorations  from  a  floating  platform  in  the  upstream  channel. 

The  contractor  had  reported  "rock  strata"  which  interfered  with 
his  dredging  operation  as  high  as  elevation  96  (final  grade  for 
the  upstream  channel  is  90) .  Ten  exploratory  borings  (LD4-353- 
94U  to  LD4-362-94U)  were  drilled  in  areas  designated  by  the 
contractor.  The  site  conditions  were  essentially  the  same  as 
those  depicted  on  the  preconstruction  borings  (sandstone  and 
siltstone  lenses  0.1  to  0.2  of  a  foot  in  thickness).  The 
contractor  persisted  in  his  contention  that  rock  strata  were 
interfering  with  the  dredging  operation  (in  spite  of  the  fact 
that  minor  rock  is  clearly  shown  on  the  investigative  borings) . 
The  contractor  mounted  his  own  exploration  program  in  the 
upstream  channel  which  was  witnessed  by  COE  personnel  from  the 
district  office  during  the  period  5  to  9  April  1994 . 

Explorations  consisted  of  digging  106  exploration  pits  using  a 
barge  mounted  backhoe  (Photograph  3) .  Exploration  pits  were 
generally  located  on  25  foot  centers  in  locations  where  the 
contractor  had  encountered  problems.  Rock  was  encountered  above 
final  grade  in  22  of  the  locations.  The  shallowest  rock  was 
located  at  elevation  95.4.  The  Corps  contended  that  the  site 
conditions  were  essentially  the  same  as  those  depicted  on  the 
preconstruction  borings  although  the  Corps  did  relax  final  grade 
to  accommodate  the  rock  in  several  small  areas.  (The  contract 
required  protection  stone  on  the  channel  bottom.  Where  the 
scheduled  work  would  have  consisted  of  removing  rock  and 
replacing  it  with  stone,  the  rock  was  allowed  to  remain  in 
place.)  The  locations  and  graphic  logs  for  borings  LD4-329-93 
through  LD4-333-93  are  shown  on  Plates  6  and  7.  Plate  8  contains 
a  boring  legend.  Borings  LD4-334-93  through  LD4-362-94U  were 
made  at  locations  that  were  subsequently  excavated  (in  the 
intervals  sampled)  and  therefore  do  not  contain  any  useful 
information  on  the  post  construction  site  conditions. 

2-04.  Ground  Water  Investigations.  A  two-stage  pump  test 
was  performed  by  the  Vicksburg  District  during  the  period  22  June 
to  26  June  1987.  The  test  well  was  located  approximately  5  feet 
from  the  intersection  of  the  lock  and  dam  centerlines  and 
extended  to  a  depth  of  172  feet  (Photographs  4  and  5) .  The  test 
well  was  installed  in  a  30-inch  diameter  hole  and  surrounded  by 
filter  gravel  "E" .  The  well  was  14  inch  O.D.  and  contained 
132  feet  of  #30  slot  low  carbon  steel  well  screen.  The  well 
screen  fully  penetrated  both  the  Quaternary  and  Tertiary  aquifers 
above  a  thick  claystone  bed  considered  an  aquiclude.  Three 
radial  arrays  of  piezometers  were  installed  in  the  northwest, 
northeast,  and  southeast  directions.  Each  piezometer  location 
contained  two  piezometer  tips,  one  in  the  Quaternary  aquifer  and 
one  in  the  Tertiary  aquifer.  Each  tip  was  installed  in  a 
separate  hole  approximately  5  feet  from  its  "nestmate".  Each 
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piezometer  contained  a  #10  slot  plastic  wellpoint  surrounded  by 
concrete  sand.  The  test  well  was  pumped  at  two  rates,  100  and 
200  GPM  and  piezometers  were  read  for  48  hours  at  each  pumping 
rate  to  assure  that  steady  state  conditions  had  developed.  Flow 
was  measured  inside  the  well  beginning  at  the  bottom  of  the  well 
and  at  10  foot  interval  throughout  the  screened  interval. 

Reading  were  taken  with  a  velocity  (flow)  meter  which  could  be 
lowered  to  the  desired  depth  and  measurements  taken.  The  results 
of  the  ground  water  investigation  revealed  that  the  Tertiary 
aquifer  has  a  permeability  of  0.0146  feet  per  minute  (based  on 
the  average  of  the  two  pump  test  flow  rates)  and  the  Quaternary 
aquifer  has  a  permeability  ranging  from  0.02  to  0.03  feet  per 
minute  (based  on  the  D10  size) .  For  a  complete  review  of  the 
ground  water  investigations  performed  at  Lock  and  Dam  4, 
including  an  analysis  of  ground  water  quality,  see  Design 
Memorandum  28;  Detailed  Design,  Volume  I  and  Volume  II. 

2-05.  Other  Field  Investigations. 

a.  Pre  s  sur erne  ter  Tests.  Seven  boreholes  (LD4-P1-88 
through  LD4-P7-88)  were  drilled  during  the  period  21-25  March 
1988,  to  perform  downhole  pressuremeter  tests.  The  holes  were 
drilled  into  the  Tertiary  Formation.  Holes  were  drilled  using 
rotary  drilling  methods  with  Revert  and  a  drag  bit  or  a  roller 
rock  bit .  Tests  were  conducted  in  very  dense  silty  sand  of  the 
Wilcox  Group.  Probes  were  extended  into  the  interval  to  be 
tested  and  expanded  until  the  soil  failed.  The  testing  program 
revealed  low  strain  elastic  modulus  values  of  2,500  to 

19,000  tons  per  square  foot  and  high  strain  elastic  modulus 
values  of  1,000  to  2,500  tons  per  square  foot.  The  results  of 
this  testing  program  are  presented  in  Design  memorandum  28; 
Detailed  Design,  Volume  II,  Plate  II-6. 

b.  Earth  Resistivity  Test.  Field  measurements  of_ 
earth  resistivity  were  conducted  along  the  dam  centerline  during 
the  period  9-12  May  1989.  Exploration  depths  of  100  feet  were 
obtained  using  the  Wenner  Four  Electrode  Array  (ASTM  G  57)  with 
an  "a"  spacing  of  200  feet.  The  test  results  were  used  in  the 
design  of  the  electrical  grounding  system. 

2-06.  Laboratory  Testing.  Soil  classification  and  water 
content  determinations  were  made  for  all  cohesive  samples. 
Atterberg  limits  and  unconfined  compressive  strengths  were 
determined  on  selected  cohesive  samples.  Granular  samples  were 
visually  classified  and  grain  size  distributions  were  determined 
for  selected  samples.  Triaxial  shear  and  direct  shear  tests  were 
performed  on  selected  samples  of  clay  (CH-CL) ,  silty  clay  (CH-CL) 
and  sandy  clay  (CH-CL) .  Triaxial  shear  tests  consisted  of 
Unconsolidated  Undrained  (Q)  and  Consolidated  Undrained  (R) 
tests.  Pore  pressure  readings  were  made  on  all  R  tests. 
Consolidation  tests  were  performed  on  selected  cohesive  samples. 
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Results  of  the  laboratory  testing  program  are  presented  in  Design 
Memorandum  28;  Detailed  Design,  Volume  IV  (Geotechnical 
Portfolio) .  Special,  one  time  testing  was  performed  on  selected 
Tertiary  sandstone  samples  from  borings  LD4-119-86U,  LD4-125-86U, 
LD4 -126-86U,  and  LD4-134-86U  at  the  Waterways  Experiment  Station. 
Tests  included  Petrographic  analysis.  Uniaxial  compressive 
strength,  determination  of  Modulus  of  Elasticity,  specific 
gravity,  and  absorption.  Thermoluminescence  dating  techniques 
were  performed  on  samples  from  borings  LD4-91-85U,  LD4- 116-8 6U, 
LD4-117-86U,  and  LD4-125-86U  in  an  attempt  to  age  date  the 
various  Quaternary  terraces  present  at  the  site.  .The  °f 

this  special  testing  program  are  presented  in  Design  Memorandum 
28;  Detailed  Design,  Volume  I,  Tables  3-8  and  3-9. 
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SECTION  III  -  GEOLOGY 


3-01.  Regional  Geology.  For  a  complete  description  of  the 
regional  geologic  setting  for  Lock  and  Dam  No.  4,  see  paragraph 
3-02a  of  Design  Memorandum  No.  28  "Detailed  Design",  Volume  I. 

The  referenced  DM  contains  a  description  of  the  physiography, 
topography,  structure,  tectonics,  stratigraphy,  ground  water, 
mineral  resources  and  construction  materials  encountered  in  the 
Central  Louisiana  area.  No  regional  geologic  features  were 
discovered  that  adversely  impacted  the  Lock  and  Dam  No.  4 
construction  site. 

3-02.  Site  Geology. 

a.  General .  Lock  and  Dam  No.  4  was  constructed  in 
the  Quaternary  alluvium  of  the  Red  River.  The  construction  site 
involved  Pleistocene  Terrace  deposits  and  Holocene  alluvium. 

Both  alluvial  sequences  consisted  of  a  fine  grained  topstratum 
overlying  a  coarse  grained  substratum.  Underlying  the  alluvial 
sequences  are  Tertiary  age  sediments  assigned  to  the  Wilcox 
Group.  The  foundation  for  all  the  lock  and  dam  components  was 
Tertiary  age  materials  of  the  Wilcox  Group.  Holocene  alluvial 
topstratum  can  be  classified  according  to  the  environment  in 
which  it  was  deposited.  Each  topstratum  type  consists  of  a  suite 
of  materials  which  were  deposited  in  a  specific  manner  and 
display  physical  properties  which  vary  within  known  limits. 
Topstratum  types  encountered  in  the  construction  of  Lock  and  Dam 
No.  4  included  natural  levee  (adjacent  to  the  Red  River), 
abandoned  channel  (across  the  upstream  channel) ,  and  a  point  bar 
sequence.  The  abandoned  channel  and  the  natural  levee  were 
present  in  the  approach  channels  but  did  not  form  the  foundation 
for  the  structure.  Pleistocene  Prairie  Terrace  deposits  were 
present  in  the  protected  area  and  constituted  the  bulk  of  the 
excavated  materials  within  that  area. 

b.  Topstratum.  Lock  and  Dam  No.  4  was  constructed  in 
an  area  where  the  ground  surface  formation  consists  of 
Pleistocene  terrace  deposits  (Photograph  6) .  Holocene  alluvium 
was  present  in  the  upstream  and  downstream  approach  channels 
(Photograph  7) .  In  addition,  the  Holocene  deposits  formed  a 
small,  topographically  low  area  at  the  downstream  end  of  the 
protected  area.  All  foundations  for  the  lock  and  dam  structure 
were  located  in  areas  of  Pleistocene  terrace.  Excavation  for  the 
structure  extended  through  the  Pleistocene  Terrace  and  into  the 
underlying  Wilcox  Formation.  The  Prairie  Terrace  contains  a  fine 
grained  upper  stratum  and  a  coarse  grained  substratum.  The  upper 
stratum  consists  of  reddish  brown,  brown,  and  gray  clay  (CH-CL) 
and  gray  and  brown  silt  (ML) .  These  Pleistocene  topstratum 
materials  contain  roots,  lignite,  and  crumbly  zones.  No  attempt 
was  made  to  evaluate  the  consistency  of  the  materials  in  the 
field  due  to  desiccation  associated  with  construction  dewatering. 
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The  majority  of  the  Pleistocene  topstratum  clays  (CH-CL)  and  silt 
*  r°m.cBke  Btructu^al  excavation  were  utilized  in  construction 
°u  co“erc^am  or  stockpiled  in  the  clay  stockpile  area  during 
the  Phase  I  construction  contract  for  reuse  in  the  closure  dam. 
Topstratum  clays  (CH-CL)  and  silt  (ML)  that  remained  within  the 
cofferdammed  area  or  topstratum  clays  from  the  channel 
excavations  were  utilized  as  structural  backfill.  A  small 
tributary  stream  crossed  the  site  from  north  to  south  at 
approximate  station  10+00L.  This  small  stream  lowered  the  ground 
surface  approximately  30  feet  as  it  incised  itself  in  the  Prairie 
Terrace  (see  preconstruction  boring  LD4-188-87U) .  Some  reworking 
of  the  Pleistocene  deposits  occurred  in  this  area  although  the 
lithology  and  stratigraphy  are  similar  to  that  described  for  the 
Prairie  Terrace  with  a  14  foot  section  of  clay  (CH-CL)  and  silt 
(ML)  overlying  a  13  foot  section  of  silty  sand  (SM) .  Like  the 
Pra^-r^e ,  alluvium,  this  entire  soil  deposit  was  removed  during 
excavation.  Holocene  topstratum  consisted  of  point  bar  deposits 
(in  both  the  upstream  and  downstream  channels) ,  an  abandoned 
channel  that  crossed  the  upstream  approach  channel  and  a  natural 
levee  along  the  current  Red  River  alignment.  The  Holocene  point 
bar  topstratum  consisted  of  gray,  and  reddish  brown  clay  (CH-CL) 
and  silt  (ML)  with  roots,  and  other  vegetation.  The  clay  (CH-CL) 
ranged  from  medium  to  stiff  in  consistency  and  contained  silt 
strata  and  occasional  silty  sand  pockets.  The  silt  (ML) 

clay  strata  and  sand  strata-.  Designers  anticipated 
reusing  much  of  this  point  bar  topstratum  unit  for  impervious  and 
random  backfills.  However,  due  to  erosion  and  bank  caving, 
especially  after  the  completion  of  the  Piermont  Revetment,  much 
of  this  deposit  was  lost.  An  abandoned  channel  crosses  the 
upstream  channel  on  a  bearing  of  N  15°W  at  approximate  station 
25+OOL.  The  abandoned  channel's  presence  was  evident  in  the 
surface  topography.  This  topstratum  feature  had  a  thickness  of 
approximately  4  0  feet  and  was  composed  of  black,  red,  brown,  and 
gray  clay  (CH) ,  which  ranged  from  soft  to  very  stiff  in 
consistency,  and  contained  tree  stumps,  roots,  silt  strata,  wood, 
lignite,  concretions,  and  abundant  shell  fragments.  The 
abandoned  channel  topstratum  deposit  also  contained  minor  amounts 
of  red  and  brown  silt  (ML)  and  silty  sand  (SM)  with  clay  strata. 
The  abandoned  channel  extended  to  approximate  elevation  85  and  it 
was  completely  removed  in  the  area  of  the  upstream  approach 
channel.  As  noted  earlier,  a  natural  levee  consisting  of  silt 
(ML)  and  silty  sand  (SM)  was  present  in  the  upstream  channel 
along  the  Red  River.  This  topstratum  type  was  not  involved  in 
any  portion  of  the  structural  foundation. 

®*  Substratum .  The  substratum  forms  the  alluvial 
aquifer  and  consists  of  two  different  units;  a  Holocene  unit 
composed  of  fine  sand  (SP,  SM,  SP-SM)  which  is  associated  with 
the  Recent  point  bar  migrations,  and  a  Pleistocene  unit  which  is 
composed  of  silty  sand  (SM)  and  silty  fine  sand  (SP-SM)  deposited 
during  an  earlier  alluviation  of  the  valley.  The  lateral 
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boundary  between  these  two  units  is  the  Holocene  -  Pleistocene 
contact  and  is  reflected  in  the  site  topography.  The  Holocene 
unit  is  composed  of  brown,  light  brown,  and  gray  sand  (SP,  SM, 
SP-SM)  which  is  a  continuation  of  the  fining  upward  point  bar 
sequence.  Near  the  base  of  this  unit,  an  intermittent  layer  o 
coarse  sand  (SP)  and  gravel  (GP)  was  noted.  This  "channel  lag 
was  left  by  channel  migrations.  Clay  (CH)  lenses  and  stringers 
were  occasionally  present  in  the  substratum.  The  Pleistocene 
substratum  unit  is  composed  of  fine  silty  sand  (SM)  with  minor 
amounts  of  silty  fine  sand  (SP-SM)  with  lignite.  The  Pleistocene 
unit  extends  from  approximate  elevation  +125  to  the  top  of  the 
Tertiary  Formation  (elevation  80  to  105) .  The  entire  section  was 
examined  in  the  field  (Photograph  6).  Both  of  these  units 
required  extensive  dewatering  efforts  before  excavation  could 
proceed  as  discussed  in  Section  V. 


d.  Tertiary.  Underlying  the  Quaternary  alluvium  at 
Lock  and  Dam  No.  4  are  formations  of  the  (Undifferentiated) 

Wilcox  Group.  The  Wilcox  Group  is  Eocene  in  age.  The  top  or  tne 
Wilcox  is  an  erosional  surface  that  varied  from  approximate 
elevation  60  to  elevation  105  at  the  site,  although  boring  LD4- 
177-87U,  located  3500  feet  south  of  the  site,  shows  a  Tertiary/ 
alluvial  interface  at  elevation  31.  Figure  3-1  shows  the 
elevation  of  the  top  of  Tertiary  prior  to  excavation.  Generally 
speaking,  the  interface  is  at  a  higher  elevation  beneath  the 
Pleistocene  Terrace  as  compared  to  the  Holocene  alluvium.  The 
Wilcox  Formations  were  deposited  by  an  accretionary  shoreline  an 
is  deltaic  to  near  shore  marine  in  origin.  The  Wilcox  is 
composed  of  light  gray  silty  sand  and  brown  to  black  clay(stone) 
with  strata  and  ridges  of  gray,  hard  sandstone  (Photographs  8,  9, 
and  10) .  The  silty  sand  strata  are  local  aquifers  and  some 
dewatering  and  pressure  relief  was  required.  The  clay (stone)  is 
a  highly  overconsolidated  marine  clay  which  was,  none  the  less, 
excavated  with  conventional  earth  moving  equipment 
(Photographs  11  and  12) .  The  sandstone  occurred  as  extremely 
hard  layers  or  lenses ,  some  more  that  8  feet  thick .  It  was 
necessary  to  pre- split  some  of  the  thicker  sandstone  layers 
(using  a  product  called  "Bent-O-Mite" )  prior  to  breaking  the  rock 
up  with  a  tractor  mounted  hydraulic  hammer  (Photographs  13,  1  , 
and  15).  Where  possible,  the  contractor  processed  the  Tertiary 
stone  for  reuse  as  Graded  Stone  C,  and  R650  and  R200  riprap 
(Photograph  16) .  (The  reuse  of  the  Tertiary  rock  as  protection 
stone  was  the  result  of  a  contractor  proposed  VE  suggestion.  The 
government  had  considered  reuse  of  the  rock  during  the  design 
phase  and  decided  it  was  not  in  its  best  interest  to  require  such 
reuse  )  The  presence  of  the  sandstone  caused  problems  with  the 
sheet  pile  driving  operation  as  discussed  in  Paragraph  7-02. 
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SECTION  IV  -  DESIGN  CONSIDERATIONS 


4-01.  Design  Parameter.  As  a  result  of  the  laboratory 
testing  program  outlined  in  Paragraph  2-06  of  this  report,  the 
following  strength  parameters  were  utilized  in  the  geotechnical 
design  of  Lock  and  Dam  No.  4. 

a.  Lock  and  Dam.  Guidewalls.  Channels  and  Closure 
Dam.  The  following  values  were  utilized  in  the  design  of  the 
lock  and  dam,  guidewalls,  channels,  and  closure  dam.  The  values 
discussed  herein  are  shown  at  the  end  of  this  section. 

(1)  Quaternary  Clavs .  Discontinuous  thin  lenses 
of  clay  (CH)  were  encountered  in  the  substratum  unit.  These 
materials  were  assigned  an  undrained  (Q)  shear  strength  0  *  0° 
yith  a  cohesion  of  1400  psf  and  a  drained  (S)  shear  strength  of 

0  =  22°  with  0  cohesion.  These  clays  were  assigned  a  unit  weight 
of  125  pcf.  The  insitu  strength  of  the  clay  materials  varies  and 
strengths  used  in  individual  analyses  were  selected  from  strength 
data  for  nearest  boring. 

(2)  Quaternary  Silt.  Silt  (ML)  materials  were 
assigned  an  undrained  (Q)  shear  strength  of  0  =  0  with  a  cohesion 
of  300  psf  and  a  drained  (S)  shear  strength  of  0  -  30°  and  a  unit 
weight  of  120  pcf. 

(3)  Quaternary  Siltv  Sand.  Clean  foundation  sand 
(SP,  SM,  SP-SM)  was  assigned  a  shear  strength  of  0  =  30°  and  a 
unit  weight  of  125  pcf. 

(4)  Tertiary  Clavstone.  These  materials  are 
highly  over  consolidated  clays  (CH-CL) .  They  were  assigned  an 
undrained  (Q)  shear  strength  of  0  *  6°  with  a  cohesion  of 

2000  psf,  a  drained  (S)  shear  strength  of  0  =  30°  with  a  cohesion 
of  1400  psf  and  a  unit  weight  of  130  pcf. 

(5)  Deep  clavstone.  These  materials  were  assigned 
an  undrained  (Q)  shear  strength  of  0  ■  27°  (with  a  cohesion  of 

0  psf)  and  a  drained  (S)  shear  strength  of  0  =  30°  (with  a 
cohesion  of  0  psf) .  These  materials  were  assigned  a  unit  weight 
of  130  pcf. 


(6)  TerMarv  Sand.  Tertiary  sands  were  assigned  a 
shear  strength  of  0  *  33°  for  both  the  short  term  (Q)  and  long 
term  (S)  cases.  These  materials  were  assigned  a  unit  weight  of 
130  pcf. 


(7)  Impervious  Backfill.  Clay  used  in  the 
impervious  upstream  blanket  and  around  the  various  backfill  areas 
was  assigned  an  undrained  (Q)  shear  strength  of  0  «  0°  and  a 
cohesion  of  1500  psf.  A  drained  (S)  shear  strength  of  0  ®  24 
with  no  cohesion  and  a  unit  weight  of  125  pcf  were  also  used  for 
this  material . 
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.  (8)  Pervious  Backfill.  Pervious  backfills 

consisted  of  sand  (SP)  (known  as  select  sand)  and  silty  sand  (SM) 
(known  as  pervious  backfill) .  Both  of  these  materials  were 
assigned  a  shear  strength  of  0  =  33°  and  a  unit  weight  of 

TOC  vsnf  ^ 


(3)  Sand  Filters.  All  sand  filters  were  assigned 
shear  strength  values  of  0  *  30°  and  unit  weight  of  125  pcf. 

.  , k .  Other  Areas.  The  following  values  were  utilized 

m  the  design  of  the  closure  dam  and  spoil  areas. 


os,  ,  {1>  Brefrred  And  Pumped  Siltv  Sand  Fill.  Dredged 

sand  and  silty  sand  were  used  in  constructing  the  closure  dam. 
These  materials  were  assigned  an  undrained  (Q)  shear  strength  and 
a  drained  (S)  shear  strength  of  0  =  26°  with  no  cohesion.  A  unit 
weight  of  120  pcf  was  assigned. 


.  .  .  .  .  (2)  Silt  Deposited  In  Channel,  it  was  assumed  in 

the  design  that  a  certain  quantity  of  silt  (ML)  would  be 
deposited  in  the  downstream  channel  area.  This  material  was 
assigned  an  undrained  (Q)  strength  of  0  =  0°  and  a  cohesion  of 
500  psf,  a  drained  (S)  shear  strength  of  0  =  26°  and  a  unit 
weight  of  120  pcf. 


(3)  Riprap  And  Rock  Fill.  Riprap  and  other 
stone  wsrs  used  extensively  on  this  project.  Riprsp 
was  assigned  a  strength  (  both  Q  and  S  )  of  0  «  35°  and  a  unit 
weight  of  130  pcf. 


TYPE  OF  MATERIAL 


Design  Parameters 


_ TYPE  OF  TEST _ 

Saturated 

— 2 - R _ S  Unit  Wt. 

0  c  0C  0C 


Quaternary  Clay 
Quaternary  Silt 
Quaternary  Silty  Sands 
Tertiary  Claystone 
Deep  Claystone 
Tertiary  Sands 
Impervious  Backfill 
Pervious  Backfill 
Sand  Filters 
Dredged  &  Dumped  Silty 
Sand  Fill 

Silt  by  Deposition 
Riprap  &  Rock  Fill 


P.sf 


0° 

1400 

-  - 

0° 

300 

— 

30° 

0 

-  - 

6° 

2000 

-  - 

27° 

0 

—  - 

33° 

0 

-  - 

0° 

1500 

-  - 

33° 

0 

~  - 

30° 

0 

-- 

26° 

0 

_  _ 

0° 

500 

— 

35° 

0 

-  - 

_  psf 

pcf 

-- 

22° 

0 

125 

30° 

0 

120 

— 

30° 

0 

125 

— 

30° 

1400 

130 

— 

30° 

0 

130 

— 

33 

0 

130 

— 

24° 

0 

125 

33° 

0 

125 

—  — 

30° 

0 

125 

— 

26° 

0 

120 

— 

26° 

0 

120 

-- 

35° 

0 

130 
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4-02.  Design  Procedures. 


a.  General .  The  lock  and  the  dam  were  evaluated  with 
respect  to  sliding  stability,  bearing  capacity,  uplift  and 
settlement.  An  integral  part  of  the  evaluation  was  the 
development  of  an  underseepage  analysis  to  predict  uplift 
pressures  with  three  different  underslab  drain  efficiencies 

(0  percent,  50  percent,  and  100  percent) .  For  a  complete  review 
of  the  geotechnical  design  of  Lock  and  Dam  4  see  Design 
Memorandum  No.  28  "Detailed  Design". 

b.  Sliding  Stability.  The  sliding  stability  of  all 
components  was  evaluated  for  the  basic  loading  conditions  (the 
construction,  normal  operating  and  extreme  operating  cases) .  In 
addition,  the  lock  and  dam  was  evaluated  for  13  special  cases 
which  included  such  external  loads  as  earthquake,  wind  and  barge 
impact.  Sliding  stability  analyses  were  performed  using  computer 
program  CSLIDE  and  calculations  based  on  TL  1110-2-256  and  EM 
1110-2-1902.  All  resulting  factors  of  safety  were  considered 
adequate . 


c.  Bearing  Capacity.  Bearing  capacity  calculations 
were  performed  using  equations  presented  in  the  users  manual  for 
the  computer  program  CBEAR  for  the  construction,  normal  operating 
and  extreme  operating  cases.  The  bearing  capacity  was  computed 
considering  the  effects  of  embedment  of  foundation,  inclined 
loads,  sloping  soil  surfaces,  eccentric  loads  in  two  dimensions, 
submerged  soils  and  surcharges.  All  computed  factors  of  safety 
exceeded  the  minimum  required  bearing  capacity  factor  of  safety 
which  is  2.0. 

d.  Uplift.  Uplift  stability  of  the  tainter  gated 
spillway  and  stilling  basin,  crest  gated  spillway  and  scour  slab, 
and  critical  lock  monoliths  was  evaluated  for  the  normal 
operating,  loss  of  lower  pool,  maintenance  (both  scheduled  and 
extreme) ,  and  one  gate  half  open  cases.  Computations  were  made 
assuming  the  drainage  system  to  be  0  percent  effective  (where 
present) .  The  net  force  factor  of  safety  for  the  tainter  gate¬ 
stilling  basin  for  the  "one  gate  half  open,  drains  0  percent 
effective"  loading  condition  was  1.13.  This  was  the  lowest 
computed  factor  of  safety  but  still  exceeds  the  required  1.1. 

e.  Settlement.  The  lock  and  dam  is  founded  on  insitu 
Tertiary  silty  sand  (SM)  and  compacted  pervious  backfill  (SP) 
with  a  minimum  relative  density  of  80  percent.  The  stratum  of 
Tertiary  insitu  silty  sand  extends  to  a  point  15  feet  to  greater 
than  50  feet  below  the  structure.  Within  the  sand  zone  there  may 
be  zones  of  claystone.  Settlement  was  computed  based  on  elastic 
analysis  in  the  Tertiary  sand  and  conventional  consolidation 
theory  for  the  claystone.  Elastic  modulus  in  the  Tertiary  sand 
was  measured  with  a  borehole  pressuremeter  and  an  average  modulus 
of  5000  tsf  was  recorded.  The  modulus  was  assumed  to  vary  with 
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the  square  root  of  the  insitu  stress  level .  Clavstone 
compressibility  and  rebound  values  were  based  on  the  results  of 

values  of  Cc  0.051  (for  consolidation)  Ind 
(for  reconsolidation)  were  utilized  in  the  evaluation 
(since  these  clays  are  highly  overconsolidated) .  (NOTE:  these 
values  were  inadvertently  transposed  in  the  text  of  DM  33)  The 
evalnated  rebound  due  to  excavation,  settlement  induced 
and  f*nally  rebound  due  to  rewatering.  Typically 
about  90%  of  the  settlement  and  rebound  is  due  to  claystone 
properties  and  since  the  claystone  is  low  plasticity,  these 

c°ncurrfnt  with,  or  immediately  following  loading 
'  iA  <?omPlete  check  of  the  results  was  performed 
using  hand  calculations  and  a  spreadsheet  analysis  based  on 
Bossinesq  s  theory.  Additional  spot  checks  were  performed  using 
the  computer  program  CSETT.  a 

„  A’  Excavation  and  Cofferdam  Slopes,  slope  stability 
tor  the  cofferdam  and  excavation  was  investigated  during  the 
design  phase  using  the  computer  program  UTEXAS2.  A  construction 
case,  post-construction  case  and  earthquake  case  were  analyzed 
using  both  drained  and  undrained  strengths.  Soil  stratigraphy 
for  evaluation  of  the  excavation  slopes  was  determined  from  the 
investigative  borings  and  soil  strengths  are  outlined  in 
Paragraph  4 -Ola.  Ground  water  was  assumed  at  elevation  130. 

the  cofferdam  was  included  in  the  analysis  as  well  as 
the  design  flood  against  these  fills.  The  calculated  factor  of 
safety  exceeded  those  required  in  all  cases . 

.  ,  Closure  Dam.  The  closure  dam  was  evaluated  for 

slope  stability  (Q  construction  and  Q  and  S  operating  cases) , 
settlement  and  underseepage.  Factors  of  safety  for  stability  of 
the  downstream  face  were  1.76,  1.41,  1.64  and  1.36  for  the  (Q) 
construction,  (Q)  end  of  construction  with  earthquake, 

(R+S) /2 )  operation,  and  ((R+S)/2)  operation  with  earthquake 
*"a®es'  f®sPectlvely  Factors  of  safety  for  the  upstream  face 

ntltcl  th®  (Q)  construction  and  2.2  for  the  (S)  operating 
cases.  Settlement  was  evaluated  and  a  total  settlement  of 
0.9  feet  was  predicted.  The  structure  was  overbuilt  to 
compensate.  Underseepage  was  evaluated  using  a  minimum  Bligh's 
creep  ratio  (C  =  L/H)  of  15  for  a  foundation  composed  of  fine  to 
medium  sand  as  shown  in  EM  1110-2-1902.  An  upstream  impervious 

feet  t?ick  was  constructed  to  lengthen  the  seepage 
path  to  475  feet.  The  Geotechnical  design  of  the  closure  dam  is 
presented  m  Paragraph  3-09  of  DM  28. 

h.  Upstream  Approach  Charnel .  Two  representative 
sections  were  analyzed  for  the  upstream  channel.  Calculations 
were  performed  using  the  computer  program  UTEXAS2 .  Minimum 

°5  Ea?®tY  1-*«<  1.16.  1.82.  1.26,  1.70,  and  1.46  were 
obtained  f°r  the  (Q)  operating,  (Q)  earthquake,  (s)  operating, 

(S)  earthquake,  (minimum  R&S)  sudden  drawdown  from  flood  and 
(minimum  R&S)  sudden  drawdown  from  normal  operation  conditions 
respectively.  All  computed  factors  of  safety  exceeded  minimum' 
requirements. 
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i.  Downstream  Approach  Channel .  Two  representative 
sections  were  analyzed  for  the  downstream  approach  channel. 
Calculations  were  performed  using  the  computer  program  UTEXAS2 . 
Minimum  factors  of  safety  of  1.43,  1.15,  1.74,  1.20,  1.21  and 
1.11  were  obtained  for  the  (Q)  operating,  (Q)  earthquake,  (S) 
operating,  (S)  earthquake,  (minimum  R&S)  sudden  drawdown  from 
flood  and  (minimum  R&S)  sudden  drawdown  from  normal  operation 
conditions  respectively.  All  computed  factors  of  safety  exceeded 
minimum  requirements.  ' 

4-03.  Backfill  Drainage  and  Pnderslab  Relief  Systems. 

a.  General .  There  were  two  main  drainage  systems 
used  to  relieve  excess  hydrostatic  pressures  at  Lock  and  Dam 
No.  4.  These  systems  are  described  below  and  presented  on 
Plates  9  through  14 . 

(1)  Lock  Wall  Drainage  System.  The  collector 
pipe  and  filter  system  behind  the  landside  lock  wall  consists  of 
an  8-inch  PVC  well  screen.  No.  10  slot,  encapsulated  by  a  layer 
of  Filter  Sand  "B."  The  drainage  system  is  used  to  lower 
hydrostatic  pressures  in  the  sand  backfill  and  discharges  at 
approximate  elevation  96.0.  Select  sand  backfill  was  recovered 
and  stockpiled  during  excavation.  Plates  9,  10,  and  11  show  the 
details  of  this  system. 

(2)  Tainter  Gate  and  Crested  Gate  Structures 
Underdrain  System.  The  collector  system  beneath  these  structures 
consists  of  6-inch  stainless  steel  well  screen.  No.  20  Slot, 
within  a  2 -foot  layer  of  Filter  Gravel  "C"  underlain  by  a  6 -inch 
layer  of  Filter  Sand  "B."  The  well  screen  is  in  a  multiple  loop 
configuration  with  an  outlet  into  each  of  the  dam  piers.  The 
system  discharges  into  the  stilling  basin  at  approximate 
elevation  87.0.  Plates  12,  13,  and  14  show  the  general  layout  of 
this  system. 


b.  Filter  Design.  The  gradation  limits  specified  for 
the  filter  materials  in  this  contract  were  as  required  in  D.M. 

No.  27,  Lock  and  Dam  Nos.  4  and  5,  "Availability  of  Construction 
Materials,  dated  December  1989.  The  gradation  limits  and  Quality 
Assurance  test  data  are  presented  in  Tables  4-1,  4-2,  and  4-3. 

The  gradation  bands  of  the  filter  materials  provided  for  this 
project  are  presented  on  Figure  4-1.  The  filter  sand  and  gravel 
were  processed  by  Madden  Contracting  Co.  Inc. ,  from  the  Raley 
Gravel  Pit.  The  filter  stone  was  processed  from  the  Reed  Crushed 
Stone  Company,  Inc.,  Gilbertsville  Quarry,  Gilbertsville, 
Kentucky.  The  three  filter  materials  do  meet  the  filter  criteria 
specified  in  EM  1110-2-1901,  Engineering  and  Design  -  Seepage 
Analysis  and  Control  for  Dam,  dated  30  September  1986,  as 
follows: 


4-5 


U.  a  STANDARD  SIEVE  OPENING  IN  INCHES  U.  S.  STANDARD  SIEVE  NUMBERS 


Sand  "B"  vs  Gravel  "C" 


D15_ 

Filter 

Gravel  "C" 

5 

d86 

Filter 

Sand  "B" 

= 

3 

=  1.7  s 

5; 

does  meet  piping  ratio 

Dis_ 

Filter 

Gravel  "C" 

3.6 

does  have 

sufficient 

d15 

Filter 

Sand  "B" 

= 

0.4 

=  9  a 

5;  permeability 

d50_ 

Filter  Gravel  "C" 

10.5 

does  meet 

coefficient 

d50 

Filter 

Sand  "B" 

= 

0.5 

=  21  s 

25; 

of  uniformity 

Gravel  "C" 

vs  Filter 

Stone 

D1S_ 

Filter 

Stone 

32 

;  does  meet  piping  ratio 

d85 

Gravel 

"C" 

= 

14 

=  2.3 

s  5 

D15_ 

Filter 

Stone 

25 

does 
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d15 

Gravel 

"C" 

=  5 

=  5 

a  5 

;  permeability 

d50 

Filter 

Stone 

55 

does 

meet  coefficient 

^50 

Gravel 

"C" 

=  8 

=  7.8 

s  25;  of  uniformity 

Filter  Sand  "B"  vs  Well 

Screen 

£5  ci- 

10 

Sand  "B" 

0.5 

;  does  meet  piping  ratio 

Slot  ( . 

.010  in.) 

=  .25 

=  2  2: 

1.2 

4-04  . 

Channel  Protection. 

a .  Stone  Protection  and  Channel  Protection .  The 
stone  protection  and  channel  protection  at  Lock  and  Dam  No.  4 
were  designed  based  on  expected  channel  velocities  at  the 
structure,  as  presented  in  "Hydrology  and  Hydraulic  Design,  Lock 
and  Dam  No.  4,"  DM  No.  23,  dated  5  July  1978,  and  revised  data 
included  in  "GDM  Phase  II,  Project  Design,  Lock  and  Dam  No.  3," 
DM  No.  13  (Revised  Edition),  dated  18  April  1984.  The  stone 
protection  consists  of  seven  riprap  gradations  and  the  channel 
protection  consists  of  two  Graded  Stone  gradations.  Plates  3,  4, 
5,  and  15  show  the  locations  of  the  gradations  used.  A  bedding 
layer  was  placed  on  impervious  foundations  and  covered  with 
riprap.  Filter  layer  systems  were  placed  on  pervious  foundations 
and  then  covered  with  riprap  (Photographs  17  and  18) . 

Engineering  fabric  (nonwoven  geotextile)  was  also  used  beneath 
some  riprap  as  a  filter  layer.  The  riprap  and  graded  stone  were 
produced  at  the  Reed  Crushed  Stone  Company,  Inc.,  Gilbertsville 
Quarry,  Gilbertsville,  Kentucky,  from  a  limestone  formation. 
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b-  Gradation  Limits.  The  gradation  limits  and 
Quality  Assurance  test  results  for  the  various  riprap  sizes  and 
graded  stone  are  presented  in  Tables  4-4  through  4-12  and 
Figures  4-2  through  4-6.  The  gradation  tests  performed  on  the 
graded  stone  were  performed  following  the  LMVD  Standard  Test 
Method  for  Gradation  of  Riprap  and  Graded  Stone. 

c.  Engineering  Fabric.  The  engineering  fabric  for 
this  contract  was  manufactured  by  Amoco  Fabrics  &  Fibers  Co. 
Atlanta,  Georgia.  There  are  no  test  data  on  the  materials 
provided.  The  product  names  provided  were  Amoco  4510  for  Grade  2 
requirements  and  Amoco  4561  for  Grade  1  requirements.  Based  on 
data  included  in  "Geotechnical  Fabrics  Report",  Industrial 
Fabrics  Association  International,  December  1992,  these 
geotextiles  should  have  met  the  requirements  of  this  project 
(Photograph  19) . 

d.  Filter  and  Bedding  Material  Design.  The  gradation 
limits  and  Quality  Assurance  test  data  for  Bedding  Material  are 
presented  in  Tables  4-13  and  4-14.  The  gradation  bands  of  the 
bedding  materials  provided  for  this  project  are  presented  on 
Figures  4-7  and  4-8.  The  main  criterion  that  needed  to  be  met 
between  the  filter  materials  or  bedding  materials  and  the  riprap 
is  the  piping  ratio.  Piping  criteria  were  meet  for  all 
materials . 

Filter  Stone  vs  R650  Riprap 
Pic  R650  Rioran  296 

D85  Filter  Stone  =  65  =  4.6  s  5  does  meet  piping  ratio 


Bedding  Stone  No.  1  vs  R90  Riprap 

D-,,:  R9  0  Riprap _  146 

D85  Bedding  Stone  #1  =  63  =  2.3  s  5  does  meet  piping  ratio 

Bedding  Stone  No.  2  vs  R650  Riprap 
D.c  R650  Riorao _  296 

D85  Bedding  Stone  #2  =  89  =  3.3  s  5  does  meet  piping  ratio 

R90  Riprap  vs  R7400  Riprap 
D.c  R7400  Riprap  655 

D85  R90  Riprap  =  208  =  3.2  s  5  does  meet  piping  ratio 


e.  Riprap  and  Graded  Stone  Produced  on  Site.  At  this 
project  site  a  sandstone  lense  was  encounter  during  site 
exploration  and  during  excavation.  After  the  stone  was 
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PLATE  I 


stockpiled  the  Contractor  made  a  Value  Engineering  Proposal  that 
the  stockpiled  material  be  manufactured  into  riprap  and  Graded 
Stone.  The  proposal  was  accepted  and  the  stone  was  placed  in  the 
upper  pool  on  the  upstream  slope  of  the  closure  dam.  Graded 
Stone  "B"  was  manufactured  and  placed  in  the  upstream  rock  toe 
dike  of  the  closure  dam.  R200  riprap  was  placed  from  Stations 
119+00  to  130+00,  and  between  358  feet  and  318  feet  upstream  of 
centerline  of  closure  dam.  R650  riprap  was  placed  from  Stations 
119+00  to  130+00,  and  between  318  feet  and  210  upstream  of 
centerline  of  closure  dam  (Photographs  20  and  21) .  For  a 
discussion  of  this  change  see  Paragraph  8-03. 


TABLE  4-1 


Filter  Sand  "B"  j 

_ 

Date 

7/14/92 

1/28/93 

7/29/93 

12/9/93 

Specification 

Percent  Passing 

Sieve 

Size 

Percent 

Passing 

3/8  inch 

100 

100 

100 

100 

100 

mmm 

90-100 

97.2 

93.2 

90.3 

91.4 

No.  8 

70-95 

79.3 

77.7 

77 . 5 

74 . 1 

No.  3  0 

22-57 

43 . 9 

49 . 9 

52.7 

31 . 1 

No.  5  0 

0-30 

11 . 8 

12 . 8 

14.5 

4 . 2 

No.  100 

0-5 

1.6 

1.4 

2.0 

.45 

TABLE  4-2 


Filter  Gravel  "C" 

Date 

4/29/92 

7/16/92 

7/29/93 

12/13/93 

Specification 

Percent  Passing 

Sieve 

Size 

Percent 

Passing 

1-1/2  in 

100 

100 

100 

100 

100 

3/4  inch 

80-100 

91.6 

94.2 

92.8 

89.3 

3/8  inch 

45-80 

78.3 

77.4 

80.4 

80.5 

13-45 

14.7 

20 . 8 

17.1 

22.1 

No.  8 

0-14 

1.8 

2.1 

2.7 

10.1 

No.  16 

0-5 

1 

.  9 

.6 

8 .1* 

*  Failed  to  meet  gradation  requirements 
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TABLE  4-3 


Filter  Stone 

Date 

12/10/92 

10/1/93 

1/14/94 

6/8/94 

Specification 

Percent  Passing 

Percent 

Passing 

6  inch 

100 

100 

100 

100 

100 

4  inch 

45-100 

100 

100 

100 

100 

3  inch 

29-100 

91 

89 

90 

92 

1-1/2  in 

8-48 

30 

30 

29 

44 

1  inch 

0-20 

10 

9 

6 

16 

1/2  inch 

0-5 

2 

3 

2 

4 

TABLE  4-4 


R  90  Riprap 

Date 

1/27/93 

12/2/93 

1/14/94 

||  Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

90-40 

100 

90 

89 

90 

40-20 

50 

35 

37 

38 

20-5 

15 

9 

10 

11 

TABLE  4-5 


f  R  200  Riprap 

Date 

6/24/92 

10/15/93 

5/10/94 

Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

%  Finer  by  wt . 

200-80 

100 

62 

88 

90 

80-40 

50 

29 

35 

42 

TABLE  4-6 


R  400  Riprap 

Date 

6/7/92 

6/12/92 

6/22/92 

8/26/94 

Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

%  Finer 
by  wt . 

400-160 

100 

88 

81 

85 

90 

160-80 

50 

36 

31 

29 

40 

80-30 

15 

9 

7 

9 

9 

TABLE  4-7 


1  R  650  Riprap 

_ 

Date 

5/24/92 

12/4/92 

1/28/93 

1/28/94 

|  Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

%  Finer 
by  wt . 

650-260 

100 

81 

79 

80 

87 

280-130 

50 

41 

39 

38 

41 

130-40 

15 

9 

9 

9 

10 

TABLE  4-7  (continued) 


R  650  Riprap 

Date 

12/10/93* 

[j  Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

%  Finer 
by  wt . 

650-260 

100 

98  -2 

280-130 

50 

54 . 7 

130-40 

15 

13.4 

*  Test  performed  on  stone  manufactured  from  onsite  stockpile. 
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TABLE  4-8 


R  1500  Riprap 

_ 

Date 

1/27/93 

1  Specification 

Percent  Finer  by  weight 

Stone  Size 
(lbs) 

%  Finer  by  wt . 

1500-600 

100 

90 

650-300 

50 

40 

330-100 

15 

9 

TABLE  4-9 


R  2200  Riprap 


Date 

i-  IT 

12/2/93 

1!  Specification 

Stone  Size 

Percent  Finer  by  weight 

2200-900 

100 

76 

930-440 

50 

39 

460-130 

15 

9 

TABLE  4-10 


R  7400  Riprap 


Date 

3/25/93 

12/2/93 

5/20/94 

[ 

Specification 

Stone  Size 
(lbs) 

%  Finer 
by  wt . 

Percent  Finer  by  weight 

7400-3000 

100 

86 

85 

81 

r~ 

7400-3000 

3100-1500 


50 


396 


41 


39 


TABLE  4-11 


Graded  Stone  C 

Date 

11/23/92 

3/17/93 

6/7/93 

6 /24 /93 

Specif ic 

Stone  Size 
(lbs) 

ation 

%  Finer 
by  wt . 

Percent  Finer  by  weigh 

t 

400 

100 

100 

100 

100 

100 

250 

70-100 

95 

90 

89 

90 

100 

'  50-80 

67 

69 

68 

69 

30 

32-58 

47 

47 

45 

44 

5 

15-34 

26 

27 

26 

24 

1 

2-30 

10 

14 

13 

14 

Less  than 
1/2"  sieve 

0-10 

2 

3 

3 

4 

NOTE:  5%  of  the  material  can  weight  more  • 

However  no  piece  shall  weigh  more  tl 

than  400  poi 
tian  500  pouj 

unds . 
nds . 

TABLE  4-12 
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TABLE  4-13 


Bedding  Material  No.  1 

Date 

6/9/92 

8/7/93 

11/5/93 

6/24/94 

Specif ication 

Percent  Passing 

Sieve 

Size 

Percent 

Passing 

4  inch 

100 

100 

100 

100 

100 

3  inch 

70-100 

87 

91 

89 

89 

2  inch 

25-100 

43 

42 

64 

50 

1  inch 

5-70 

8 

15 

17 

8 

1/2  inch 

0-30 

2 

6 

4 

3 

mmm 

0-5 

1 

2 

2 

1 

TABLE  4-14 


Bedding  Material  No.  2 

Date 

6/4/91 

1/8/93 

5/24/94 

10/19/94 

Specification 

Percent  Passing 

Sieve 

Size 

Percent 

Passing 

6  inch 

100 

100 

100 

100 

100 

4  inch 

45-100 

100 

100 

100 

100 

3  inch 

29-100 

86 

93 

87 

81 

1-1/2  in 

8-48 

23 

16 

40 

17 

1  inch 

0-20 

6 

11 

15 

9 

1/2  inch 

0-5 

3 

2 

3 

4 
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SECTION  V  -  EXCAVATION  PROCEDURES 


5-01.  Excavation  Grades.  Excavation  for  the  lock  and  dam 
extended  through  the  Pleistocene  Terrace  and  into  the  underlying 
Tertiary  sediments  of  the  Wilcox  Group.  Founding  elevations 
range  from  49.0  feet  beneath  the  gated  dam  to  59.5  and  55.5  feet 
beneath  the  upper  and  lower  lock  gate  bay  monoliths, 
respectively.  The  stilling  basin  is  founded  at  elevation  51  and 
the  lock  chamber  is  founded  at  elevation  62.5  (Photograph  22) . 
The  excavation  plan  is  shown  on  Plate  6.  Backfill  plans  and 
sections  for  the  lock  and  the  dam  are  shown  on  Plates  9  through 
14 . 


5-02.  Dewatering  Provisions.  Dewatering  provisions  for  Lock 
and  Dam  No.  4  included  requirements  to  accomplish  the  following: 


a.  Unwatering  the  initial  excavation. 

b.  Lower  the  water  table  5  feet  below  excavation 


grade , 


c.  Relieve  hydrostatic  pressure  in  any  pervious 
strata  in  the  Tertiary  Formation  to  a  point  below  the  excavation 
grade . 

d.  Collect  and  dispose  of  all  surface  water  within 
the  protected  area. 

e.  Install  and  monitor  construction  piezometers  and 

f.  Rewater  the  site  at  the  completion  of  work. 


The  system  employed  by  the  Contractor  consisted  of  a  deep 
well  system,  three  slurry  trench  cut  offs  to  block  seepage 
through  the  Holocene  and  Pleistocene  aquifers,  a  wellpoint  system 
to  lower  piezometric  pressures  in  the  Tertiary  in  the  gated  dam 
area,  a  french  drain  to  collect  seepage  through  the  alluvium,  and 
a  piezometer  system  to  monitor  pressures  in  the  Holocene  and 
Tertiary  aquifers.  Surface  water  collection  was  accomplished 
using  a  system  of  top  bank  ditches  and  sumps  and  a  number  of 
temporary  sumps  within  the  excavation. 

5-03.  Overburden  Excavation.  The  excavation  for  the  Lock 
and  Dam  No.  4  project  was  performed  under  two  separate  contracts. 
The  initial  excavation  was  performed  under  a  "Phase  1"  contract 
and  extended  to  elevations  57  beneath  the  gated  dam,  69  beneath 
the  lock,  and  80  in  the  downstream  channel.  Total  excavation 
consisted  of  approximately  8.6  million  cubic  yards.  The  initial 
earthwork  was  performed  by  Southwind  Construction  Corp .  under 
contract  number  DACW38-90-C-0071 .  The  structural  excavation 
under  the  initial  contract  (within  the  protected  area)  was 
performed  using  one  Hitachichi  shovel  and  one  Hitachichi  backhoe . 
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Each  excavator  had  a  13  yard  bucket.  Excavated  materials  were 
transported  using  100  ton  Euclid  trucks  or  85  ton  Caterpillar 
trucks.  Fine  grading  was  performed  under  the  main  contract  using 
small  bulldozers  and  backhoes.  Excavation  for  the  approach 
channels  was  performed  by  Pine  Bluff  Sand  and  Gravel  using  a 
cutterhead  dredge  (Photograph  23).  In  addition,  landbased 
scrapers,  operated  by  Hill  Brothers,  were  used  in  the  upstream 
and  downstream  channels  to  recover  reusable  materials  and 
excavate  impervious  and  random  materials  above  elevation  90.  No 
dewatering  was  performed  in  the  approach  channels.  Draglines  and 
bulldozers  were  used  for  bank  grading  operations.  Excavation  for 
the  channels  totaled  4,957,462  cubic  yards  of  which  2,033,996 
were  removed  using  landbased  equipment  and  2,923,466  were  removed 
using  a  cutterhead  dredge.  The  excavation  plan  for  the  structure 
is  shown  on  Plate  6 . 

5-04.  Dewatering  System.  Griffin  Dewatering  Company  was 
responsible  for  construction  dewatering  and  surface  water  control 
at  Lock  and  Dam  No.  4  under  the  Phase  1  contract.  Dewatering  was 
accomplished  using  a  combination  of  deep  wells,  slurry  trenches 
and  french  drains.  This  initial  dewatering  system  consisted  of 
18  deep  wells  (numbers  1  through  18)  installed  at  the  natural 
ground  surface  and  extending  into  the  Tertiary  formation  (near 
elevation  -20) .  Individual  wells  were  constructed  of  8  inch, 
schedule  160  PVC  pipe  with  an  8  inch,  0.032  slot  well  screen 
surrounded  by  filter  gravel  "E" .  Three  slurry  trenches,  ranging 
from  15  to  34  feet  in  depth,  were  constructed  to  block  seepage 
through  the  Quaternary  aquifers.  Ten  gravel  filled  ditches 
(referred  to  as  "French  drains")  were  constructed  to  drain  off 
seepage  that  emerged  on  the  excavation  side  slopes  along  the 
Tertiary-alluvial  interface.  The  phreatic  surface  in  both  the 
Tertiary  and  alluvial  aquifers  was  monitored  using  the  existing 
COE  piezometers.  As  excavation  approached  elevation  57  (final 
grade  in  the  gated  dam  area)  the  Phase  1  contractor  installed  a 
vacuum  wellpoint  system  to  achieve  sufficient  drawdown  in  the 
Tertiary  aquifer.  Surface  water  was  collected  and  controlled 
using  a  system  of  more  or  less  permanent  sumps  and  pumps  located 
on  the  top  bank  of  the  excavation  and  supplemented  with  temporary 
sumps  which  were  relocated  as  the  excavation  progressed.  This 
system  was  turned  over  to  the  Phase  II  contractor  at  the 
completion  of  the  Phase  I  item  of  work.  During  the  Phase  II 
contract  the  dewatering  item  was  handled  by  Fugro  -  McClelland. 
Under  their  direction  the  existing  system  was  supplemented  in  the 
following  manner.  Wells  19  and  20  were  installed  on  the 
elevation  90  bench  adjacent  to  the  upstream  lock  monolith  (L-l) , 
wells  21  through  23  were  installed  on  the  elevation  90  bench  in 
the  vicinity  of  the  overflow  wall,  wells  24  and  25  were  installed 
downstream  of  the  stilling  basin  and  wells  26  through  31  were 
installed  around  the  gated  dam  foundation.  The  above  listed 
wells  (numbers  19  to  31)  were  4  inches  in  diameter  and  intended 
primarily  to  lower  piezometric  levels  in  the  Tertiary  aquifer. 

(All  Phase  II  excavation  within  the  protected  area  involved 
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Tertiary  materials.)  Wells  26  through  31  failed  to  adequately 
lower  the  pressures  in  the  confined  Tertiary  strata  and  Fugro- 
McClelland  re-installed  the  wellpoint  system  which  Griffin 
Dewatering  had  install  in  the  Phase  I  dewatering  effort.  Frugro- 
McClelland  also  added  8  construction  piezometer  (P-17,  PS-17, 
P-18,  PS-18,  P-19,  PS-19,  P-20  and  PS-20).  Surface  water  control 
consisted  of  maintaining  and  operating  the  existing  (Griffin 
installed)  system  of  topbank  perimeter  ditches,  topbank  sumps, 
topbank  dikes  and  temporary  sumps  with  sump  pumps  inside  the 
excavation.  This  surface  water  control  system  was  modified  on  an 
ad  hoc  basis  and  on  several  occasions  it  failed  to  keep  up  with 
rainfall  events  and  caused  minor  damage  to  the  work  area.  The 
dewatering  system  was  operated  on  an  "as  needed"  basis, 
especially  when  the  excavation  was  complete,  and  no  attempt  has 
been  made  to  summarize  the  performance  of  the  system.  No 
significant  problems  occurred  with  the  dewatering  item  of  work. 
For  a  complete  layout  of  the  system,  see  Plate  16. 

Photographs  24  through  26  show  details  of  the  dewatering  system. 
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SECTION  VI 


CHARACTER  OF  THE  FOUNDATION 


6-01.  Foundation  Surfaces  of  Each  Component.  Lock  and  Dam 
No.  4  is  founded  on  clay(stone),  silty  sand  and  sandstone  of  the 
Wilcox  Group  (Undifferentiated) .  Final  grade  excavation  for  the 
lock,  dam,  guidewalls,  and  cutoff  wall  extended  through  the 
Quaternary  sediments  and  into  the  Tertiary  deposits  of  the  Wilcox 
Group  (Plates  17  and  18) .  Foundations  for  the  upstream  return 
wall  and  downstream  return  wall  sloped  upward  and  are  founded 
partially  on  Tertiary  materials  and  partially  on  alluvial 
materials  (although  all  return  wall  foundations  contain  a 
variable  thickness  of  fully  compacted  pervious  materials  beneath 
their  bases) .  The  crest  gated  spillway  and  the  overflow  wall  are 
founded  on  variable  thicknesses  of  fully  compacted  pervious 
material  (final  grade  excavation  beneath  these  structures 
extended  into  Tertiary  materials) .  The  gated  dam  and  associated 
stilling  basin  contained  a  two  stage  pressure  relief /drainage 
system  on  top  of  the  Tertiary  foundations.  Tertiary  foundations 
were  quite  variable  although  they  consisted  mostly  of  fine,  gray, 
silty  sand  (SM,  SP-SM)  with  lenses  or  strata  of  dark  gray  to 
black  Tertiary  clay  (CH-CL)  or  "claystone".  These  hard  Tertiary 
clays  are  referred  to  as  claystone  to  emphasize  their  great 
difference  with  the  Quaternary  alluvial  clays.  The  stress 
history  of  these  Tertiary  materials  indicates  that  they  were 
deeply  buried  in  the  geologic  past  and  are  highly  over¬ 
consolidated.  As  a  result  they  exhibited  virtually  no  strain 
when  subjected  to  the  loads  (stresses)  associated  with  the  lock 
and  dam  (i.e.  settlement  is  not  a  problem  on  this  foundation  as 
discussed  in  Paragraph  4-02e) .  The  "claystone"  is  not  competent 
rock  like  the  sandstone  and  siltstone  found  on  this  job  site. 
(Clay  strata  actually  turned  to  rock  would  be  designated  as 
shale) .  They  differ  from  the  sandstone  and  siltstone  in  their 
high  susceptibility  to  weathering,  density,  tensile  strength,  and 
shear  strength.  (A  good  example  of  this  difference  is  shown  on 
Photograph  10)  The  sandstone  and  siltstone  that  were  found  in 
the  Tertiary  formation  occurred  as  lenses  or  beds  ranging  up  to 
10  feet  in  thickness.  The  sandstone  was  fine  grained,  gray,  very 
hard,  dense,  and  contained  minor  lignite  deposits  (as  did  the 
entire  Tertiary  section  examined  in  the  field) .  Sandstone 
interfered  with  final  grade  excavation  or  actually  formed  the 
foundation  for  structural  components  in  the  gated  dam  and 
stilling  basin,  upstream  guardwall,  upstream  return  wall  and 
downstream  return  wall. 

6-02.  Condition  of  the  Foundation. 

a.  Dam.  The  gated  dam  and  stilling  basin  were 
constructed  on  an  underdrain  system  which  rests  on  a  Tertiary 
foundation  as  shown  on  Plates  6,  12,  13,  14,  17,  and  18.  The 
cutoff  wall,  crest  gated  spillway  (Monolith  D-5) ,  and  overflow 
wall  were  constructed  on  varying  thicknesses  of  fully  compacted 
pervious  sand  backfill  which,  in  turn,  rests  on  a  Tertiary 
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foundation  (Photograph  27)  .  As  can  be  seen  on  Plates  12  through 
14  the  backfill  beneath  the  cutoff  wall  ranged  from  1  to  3  feet. 
Backfill  beneath  the  crest  gated  spillway  ranged  from  2.5  feet  to 
26  feet.  Backfill  beneath  the  overflow  wall  ranged  from  0.5  foot 
(beneath  Monolith  OW-l)  to  approximately  21  feet  (beneath 
Monolith  OW-3).  Minor  areas  of  sandstone  were  present  at  final 
grade.  These  outcrops  were  left  in  place.  Contaminated  material 
was  removed  and  replaced  with  compacted  pervious  backfill. 

b.  Lock .  The  lock  and  guidewalls  are  founded  on 
Tertiary  sand  and  silty  sand  (SP,  SP-SM) .  Final  grade  for  these 
components  is  shown  on  Plates  9,  10,  and  11.  In  all  cases 
contaminated  or  unsuitable  materials  were  removed  and  replaced 
with  compacted  select  sand.  Tertiary  rock  was  encountered  near 
final  grade  in  the  lock  foundation.  In  all  cases,  except  the 
downstream  return  wall,  the  rock  was  removed.  The  founding 
elevation  for  the  downstream  return  wall  was  adjusted  upward  to 
allow  a  bed  of  hard,  gray  sandstone  to  remain  in  place  (see 
Sections  I-I  and  J-J  on  Plate  11) . 

6-03.  Water  Problems.  Water  problems  on  this  project 
occurred  with  surface  water  control  and  Tertiary  pressure  relief. 
Failure  to  control  surface  water  resulted  in  minor  erosion  to  the 
excavation  side  slopes  which  required  repeated  repairs.  In  many 
locations  the  contractor  opted  to  cover  exposed  Quaternary  sands 
with  a  veneer  of  clay  material  to  prevent  erosion.  Excavation  in 
the  gated  dam  area  was  delayed  when  the  contractor's  dewatering 
wells  (4  inch  diameter  wells,  numbers  26  to  31)  failed  to  lower 
Tertiary  pressures.  The  contractor  alleged  changed  conditions 
and  drilled  six  exploratory  borings  to  investigate  the  subsurface 
conditions.  The  investigation  failed  to  identify  any  problems 
and  the  necessary  draw  down  was  subsequently  achieved  using 
wellpoints  on  2  foot  centers  (the  same  technique  successfully 
used  by  Griffin  Dewatering  in  Phase  I) . 

6-04.  Foundation  Materials  Mapped.  Six  identifiable  and 
mappable  units  were  described  in  the  exploration  phase  for  Lock 
and  Dam  4.  These  units  are  (from  oldest  to  youngest)  the 
Tertiary  Wilcox  Group  (undifferentiated) ,  The  Pleistocene  Prairie 
Terrace  substratum  and  topstratum  units,  the  Holocene  substratum 
and  two  Holocene  topstratum  units,  point  bar  and  abandoned 
channel.  Three  of  these  geologic  units  have  been  mapped  in  the 
current  report.  They  are  the  Wilcox  (designated  as  TW) ,  the 
Pleistocene  Prairie  Terrace  substratum  (designated  as  PS) ,  and 
the  Pleistocene  Prairie  Terrace  topstratum  (designated  as  PT) . 

An  attempt  was  made  to  identify  individual  rock  strata 
(designated  as  Rx)  within  the  Wilcox  units  based  on 
preconstruction  borings  and  field  investigations  (Plates  17  and 
18  and  Table  6-1) .  It  should  be  expected  that  competent  rock 
exists  that  was  not  identified  in  this  process.  The  Holocene 
units  mentioned  above  did  have  a  minor  impact  on  the  dewatering 
item.  Holocene  alluvium  was  also  present  in  the  access  channels, 
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disposal  areas,  along  the  permanent  access  road  alignment,  and 
did  provide  significant  sources  of  backfill  borrow.  However, 
Holocene  materials  are  not  involved  in  any  structural  foundation 
areas  and  were  removed  in  the  access  channel  excavations  and 
therefore  are  considered  beyond  the  scope  of  this  report. 
Information  on  the  extent  and  nature  of  the  Holocene  alluvium  is 
available  in  Design  Memorandum  28  "Detailed  Design",  Volumes  I 
and  IV. 
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SECTION  VII 


FOUNDATION  TREATMENT 


7-01.  Drainage  Provisions.  Two  drainage  system  have  been 
incorporated  into  the  lock  and  dam  as  discussed  below.  In 
addition,  the  foundations  for  the  crest  gated  spillway  and  the 
overflow  wall  were  constructed  using  select  sand  backfill 
processed  on  site  from  dredged  river  sand  (Photograph  28) . 

a.  Underslab  Drainage  System.  The  foundation  beneath 
the  gated  dam  and  stilling  basin  contains  a  two  stage  pressure 
relief /underseepage  collector  system  as  shown  on  Plates  19 
through  22 .  The  system  consists  of  a  filter  sand  layer  placed  on 
the  foundation  overlain  by  a  second  stage  filter  composed  of 
washed  gravel  (filter  gravel  "C")  (see  Photographs  29,  30,  and 
31) .  Stainless  steel  collector  pipes  evacuate  seepage  and 
discharge  excess  hydrostatic  pressures  to  tailwater  at 
approximately  elevation  87.0  (Photographs  32  through  35) .  For  a 
discussion  of  design  and  construction  of  the  underslab  filter 
system  please  see  Paragraph  4-03  Backfill  Drainage  and  Underslab 
Relief  Systems . 

b.  Backfill  Drainage  System.  Backfills  left  and 
right  of  the  lock  chamber  were  designed  with  three  zones;  a 
select  sand  adjacent  to  the  lock  wall,  a  pervious  fill  zone  and  a 
random  fill  zone  as  shown  on  Plates  9,  10,  11,  and  23.  The 
backfill  adjacent  to  the  lock  on  the  landside  contains  a 
collector  system  which  is  encapsulated  in  a  filter  sand  "B"  and 
discharges  to  tailwater  at  approximate  elevation  96.0.  Minor 
design  modifications  and  construction  changes  occurred  to  the 
backfills  as  discussed  in  Paragraphs  8-02.  For  a  complete 
discussion  of  the  design  of  the  backfill  drainage  system,  please 
see  Paragraph  4-03,  Backfill  Drainage  and  Underslab  Relief 
Systems . 

7-02.  Sheet  pile.  Sheet  pile  was  installed  in  numerous 
locations  beneath  the  lock  and  dam.  The  foundations  for  the 
overflow  wall,  crest  gated  spillway,  stilling  basin  for  the  crest 
gated  spillway,  gated  dam,  stilling  basin,  and  cutoff  wall  are 
surrounded  by  sheetpile  cutoffs  on  all  four  sides  (with  adjacent 
structures  sharing  a  common  sheet  pile  line) .  The  sheet  pile 
cutoff  driving  line  continues  beneath  the  upstream  gate  bay  of 
the  lock,  upstream  approach  monolith,  upstream  guard  wall  and 
upstream  return  wall .  A  second  sheetpile  line  was  installed 
beginning  on  the  riverside  of  the  downstream  approach  monolith 
(L-18)  and  continuing  beneath  the  downstream  return  wall.  In 
addition,  the  pier  footings  for  the  upstream  and  downstream 
guidewalls  are  individually  encapsulated  within  sheet  pile 
"cells".  The  upstream  sheet  pile  line  beneath  the  lock  and  dam 
forms  a  positive  seepage  cutoff.  Sheet  piling  installed  beneath 
the  downstream  approach  monolith  (L-18) ,  downstream  return  wall 
and  the  guidewalls  is  an  erosion  control  measure  intended  to 
protect  these  foundations.  Locations  and  depths  of  the  sheet 
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piling  are  shown  on  Plates  24  and  25.  Minor  problems  were 
experienced  with  sheet  pile  penetration  along  the  right  side  of 
stilling  basin  monolith  SB-5,  on  the  driving  line  on  the  upstream 
face  of  gated  dam  monolith  D-l  and  beneath  the  upstream  and 
downstream  return  walls.  Essentially,  the  presence  of  rock  below 
final  excavation  grade  prevented  the  installation  of  some  of  the 
sheet  pile  to  design  depth.  In  the  above  mentioned  areas  the 
driving  operation  was  stopped  when  penetration  was  no  longer 
possible  (refusal)  and  the  sheet  pile  was  cut  off  at  that  point. 
For  a  detailed  discussion  of  those  areas  where  rock  interfered 
with  the  sheetpiling  see  Paragraph  8-01  (Photographs  36  and  37) . 

7-03.  Instrumentation.  The  instrumentation  package  at  Lock 
and  Dam  No.  4  consists  of  reference  bolts,  piezometers,  and 
settlement  plates.  The  location  and  details  of  these  instruments 
are  shown  on  Plates  26  through  31.  The  permanent  piezometers  are 
shown  in  Photographs  34  and  38. 
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SECTION  VIII 


CHANGES  FROM  DESIGN 


8-01.  Tertiary  Rock.  The  Tertiary  formations  present 
beneath  the  Holocene  alluvium  at  the  site  are  part  of  the  Wilcox 
Group.  This  group  of  formations  was  deposited  along  an  aggrading 
shoreline  during  the  Eocene  Epoch.  Lithologies  that  result  from 
these  kinds  of  environments  of  deposition  are  quite  variable  and 
can  change  radically  over  short  distances.  Consequentially,  the 
soil  types  present  in  the  Tertiary  at  Lock  and  Dam  No.  4  vary 
from  clay  to  silt  to  sand  and  the  contact  between  pervious  and 
impervious  soil  types  is  often  sharp  and  abrupt.  Changes  occur 
both  laterally  and  vertically  and  in  a  quite  random  way.  In 
those  instances  when  a  sand  body  (or  pervious  stratum)  extends 
for  a  great  continuous  length  or  interconnects  with  other 
"pervious  channels"  forming  an  extensive  network  for  ground  water 
migration,  there  exists  the  possibility  that  mineral  deposition 
within  the  pore  channels  will  result  in  digenesis.  Digenesis,  in 
this  case,  refers  to  the  process  of  making  hard,  competent  rock 
from  sediments  by  cementing  the  individual  grains  into  a  rock 
mass.  The  Tertiary  sediments  at  the  construction  site  displayed 
several  extensive  rock  "beds".  In  general,  the  exposed  rock 
"beds"  trend  parallel  (or  subparallel)  to  the  lock  centerline 
(Photograph  39) .  Individual  rock  deposits  were  traceable  over 
distances  in  excess  of  1000  feet.  Furthermore,  the  rock's 
location  in  the  subsurface  could  be  forecast  by  extrapolating  its 
trend  and  its  presence  was  often  confirmed  by  boreholes,  water 
wells,  and/or  sheet  pile  installations.  It  should  also  be  noted 
that  rock  was  often  encountered  where  it  was  not  expected  and  it 
occasionally  pinched  out.  As  noted  above,  the  rock  developed  as 
ground  water  transporting  "channels"  of  some  length  rather  than 
isolated  lenses  or  small  pockets.  It  was  further  noted  that  not 
all  high  permeability  sand  was  lithofied.  In  fact,  only  a  small 
percentage  of  the  Tertiary  sand  present  was  altered.  When  the 
rock  existed  above  final  grade  it  was  generally  removed.  When 
encountered  below  final  grade,  or  when  removal  would  have  forced 
the  contractor  to  exceed  final  grade,  the  rock  was  often  left  in 
place.  Affected  areas  are  outlined  below. 

a.  Stilling  Basin  and  Gated  Dam.  Rock  below  final 
excavation  grade  prevented  driving  all  of  the  sheetpiling  along 
the  outside  edge  of  monolith  SB- 5  and  the  sheet  pile  line  between 
gated  dam  monoliths  D-4  and  D-5  to  final  grade.  At  SB-5  30  (of 
124)  sheet  piles  met  refusal  above  final  grade  and  127  linear 
feet  of  sheetpiling  were  cut  off  (an  average  of  about  4  feet  per 
cut  pile) .  Along  the  upstream  face  of  the  gated  dam  (Monolith 
D-4)  approximately  43  linear  feet  of  sheetpiling  were  cut  between 
pile  No.  130  and  No.  160  (Photograph  37) .  All  cut  piling  had 
been  driven  to  refusal  and  the  competent  rock  encountered  will 
provide  adequate  blockage  for  under  seepage. 

b.  Upstream  Guardwall.  Approximately  2  feet  of  rock 
were  removed  from  the  foundation  of  the  upstream  guardwall  to 
allow  for  the  installation  of  the  sheet  pile  cut-off.  The  rock 
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was  located  below  final  grade  and  was  removed  by  excavating  a 
shallow  trench  with  a  backhoe  along  the  alignment 
(Photograph  40) . 

c.  Upstream  Return  Wall.  The  sheet  pile  beneath  the 
upstream  return  wall  encountered  rock  near  final  grade.  The 
sheet  piles  were  driven  through  the  rock  except  in  an  area  6  to 
8  feet  long  near  the  middle  of  the  run  where  the  sheet  pile  were 
driven  to  refusal  and  cut. 

d.  Downstream  Return  Wall.  A  large  outcrop  of  hard 
intact  rock  was  present  at  final  grade  beneath  the  downstream 
return  wall.  (The  base  of  the  return  wall  is  constructed  on  a 
pervious  backfill  placed  above  final  grade.)  In  this  area  the 
sheetpiling  was  driven  through  the  backfill  and  "keyed"  into  the 
rock  mass.  Portions  of  this  same  rock  stratum  were  removed 
beneath  parts  of  the  lock  chamber  and  the  lower  gate  bay.  The 
rock  had  proven  to  be  extremely  hard  and  up  to  8  feet  thick. 
Removing  the  rock  beneath  the  downstream  return  wall  would  not 
have  improved  the  foundation  because  impervious  rock  would  have 
been  replaced  with  pervious  fill  which  was  considered  an  inferior 
seepage  barrier  and  foundation  material  (Photograph  41) . 

e.  Rock  Remaining  in  Riverside  Backfill.  As  noted  in 
(d)  above,  a  large  rock  "shelf"  was  present  in  the  downstream 
area  of  the  lock.  This  rock  sheet  was  located  3  to  6  feet  above 
final  grade.  Where  the  rock  was  present  in  the  area  intended  for 
random  backfill  (channel  side  of  the  lock) ,  the  Contractor  was 
allowed  to  leave  it  "in  place"  (Photograph  39) .  This  change 
substituted  rock  for  random  backfill. 

8-02.  Changes  in  Backfill  Materials.  The  design  of  Lock  and 
Dam  No.  4  envisioned  using  pervious  materials  from  the  channel 
excavations  to  construct  free  draining  backfill  left  and  right  of 
the  lock  chamber.  However,  severe  erosion  occurred  in  the 
upstream  approach  channel  as  a  result  of  the  Piermont  Revetment 
(and  channel  realignment)  (Photograph  42) .  Six  to  eight  hundred 
feet  of  bank  caving  occurred.  This  proved  a  mixed  blessing. 

Less  channel  excavation  was  required;  however  much  of  the  eroded 
materials  were  scheduled  for  reuse  in  the  backfills.  As  a  result 
of  this  "short  fall",  the  government  diminished  the  size  of  the 
pervious  backfill  areas  and  allowed  the  contractor  to  substitute 
a  random  class  of  material  in  those  areas  shown  on  Plates  9,  10, 
and  11. 

8-03.  Reuse  of  excavated  Tertiary  Rock  as  Riprap .  As  a 
result  of  a  contractor  VE  proposal,  Tertiary  sandstone  was  reused 
as  protection  stone  on  this  job.  Tertiary  sandstone  was 
processed  to  provide  R650  and  R200  riprap,  and  Graded  Stone  "C" 
(Photographs  20  and  21) .  These  materials  were  used  as  channel 
protection  below  the  water  line  in  the  upstream  channel  and  on 
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the  upstream  face  of  the  closure  dam  (Plates  3  and  32) .  For  a 
more  detailed  discussion  of  this  change  see  Paragraph  4-04, 
Channel  Protection . 

8-04.  Backfill  Collector  System  Manholes.  The  Contractor 
substituted  60  inch,  pre-cast  sewer  pipe  for  the  cast-in-place 
concrete  manholes  that  service  the  backfill  drainage  collector 
system.  Ladders  and  access  covers  are  the  same  as  originally 
designed.  These  changes  are  shown  on  Plate  23.  Photos  43  and  44 
show  the  as-built  manholes. 
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SECTION  IX 


POSSIBLE  FUTURE  PROBLEMS 


9-01.  Backfill  Collector  System.  The  backfill  collector 
system  landslide  of  the  lock  chamber  will  collect  and  discharge 
seepage  that  infiltrates  the  backfill  from  the  Pleistocene 
terrace  aquifer  and  the  Tertiary  aquifer  (Plates  10  and  11) .  The 
collector  system  will  also  drain  ground  water  that  infiltrates 
from  the  topographically  higher  hill  country  north  and  east  of 
the  Red  River  alluvial  valley.  These  sources  are  known  to 
contain  water  high  in  iron  and  other  dissolved  solids  that  may 
precipitate  and  block  the  openings  of  the  collector  pipes. 


9-1 


was  located  below  final  grade  and  was  removed  by  excavating  a 
shallow  trench  with  a  backhoe  along  the  alignment 
(Photograph  40) . 

c.  Upstream  Return  Wall.  The  sheet  pile  beneath  the 
upstream  return  wall  encountered  rock  near  final  grade.  The 
sheet  piles  were  driven  through  the  rock  except  in  an  area  6  to 
8  feet  long  near  the  middle  of  the  run  where  the  sheet  pile  were 
driven  to  refusal  and  cut . 

d.  Downstream  Return  Wall.  A  large  outcrop  of  hard 
intact  rock  was  present  at  final  grade  beneath  the  downstream 
return  wall .  (The  base  of  the  return  wall  is  constructed  on  a 
pervious  backfill  placed  above  final  grade.)  In  this  area  the 
sheetpiling  was  driven  through  the  backfill  and  "keyed"  into  the 
rock  mass.  Portions  of  this  same  rock  stratum  were  removed 
beneath  parts  of  the  lock  chamber  and  the  lower  gate  bay.  The 
rock  had  proven  to  be  extremely  hard  and  up  to  8  feet  thick. 
Removing  the  rock  beneath  the  downstream  return  wall  would  not 
have  improved  the  foundation  because  impervious  rock  would  have 
been  replaced  with  pervious  fill  which  was  considered  an  inferior 
seepage  barrier  and  foundation  material  (Photograph  41) . 

e.  Rock  Remaining  in  Riverside  Backfill.  As  noted  in 
(d)  above,  a  large  rock  "shelf"  was  present  in  the  downstream 
area  of  the  lock.  This  rock  sheet  was  located  3  to  6  feet  above 
final  grade.  Where  the  rock  was  present  in  the  area  intended  for 
random  backfill  (channel  side  of  the  lock) ,  the  Contractor  was 
allowed  to  leave  it  "in  place"  (Photograph  39) .  This  change 
substituted  rock  for  random  backfill. 

8-02.  Changes  in  Backfill  Materials. .  The  design  of  Lock  and 
Dam  No.  4  envisioned  using  pervious  materials  from  the  channel 
excavations  to  construct  free  draining  backfill  left  and  right  of 
the  lock  chamber.  However,  severe  erosion  occurred  in  the 
upstream  approach  channel  as  a  result  of  the  Piermont  Revetment 
(and  channel  realignment)  (Photograph  42).  Six  to  eight  hundred 
feet  of  bank  caving  occurred.  This  proved  a  mixed  blessing. 

Less  channel  excavation  was  required;  however  much  of  the  eroded 
materials  were  scheduled  for  reuse  in  the  backfills.  As  a  result 
of  this  "short  fall",  the  government  diminished  the  size  of  the 
pervious  backfill  areas  and  allowed  the  contractor  to  substitute 
a  random  class  of  material  in  those  areas  shown  on  Plates  9,  10, 
and  11 . 

8-03.  Reuse  of  excavated  Tertiary  Rock  as  Riprap .  As  a 
result  of  a  contractor  VE  proposal,  Tertiary  sandstone  was  reused 
as  protection  stone  on  this  job.  Tertiary  sandstone  was 
processed  to  provide  R650  and  R200  riprap,  and  Graded  Stone  "C" 
(Photographs  20  and  21) .  These  materials  were  used  as  channel 
protection  below  the  water  line  in  the  upstream  channel  and  on 
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the  upstream  face  of  the  closure  dam  (Plates  3  and  32) .  For  a 
more  detailed  discussion  of  this  change  see  Paragraph  4-04, 
Channel  Protection . 

8-04.  Backfill  Collector  System  Manholes.  The  Contractor 
substituted  60  inch,  pre-cast  sewer  pipe  for  the  cast-in-place 
concrete  manholes  that  service  the  backfill  drainage  collector 
system.  Ladders  and  access  covers  are  the  same  as  originally 
designed.  These  changes  are  shown  on  Plate  23.  Photos  43  and  44 
show  the  as -built  manholes. 
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5.  Government  installed  well  used  for  pump  test. 
Note  encrustation  caused  by  ground  water 


f  resh  exposure  of  Tertiary  claystone  at  the  base  of 
the  Prairie  Terrace  alluvium. 


7.  Exposure  of  Tertiary  material  during  low  wafer  in  the 
excavation  tW  due  downstream  access  channel. 


9.  Exposure  of  Tertiary  sand  and  clay  at  final  grade. 
Note  differential  weathering. 


10.  Lenticular  sandstone  "weathering  out”  from  Ternary  sand  matrix. 


11.  Laminated  Tertary  daystone. 


Fi  eshly  excavated  Ternary  ctaystone  with  2-inch  rock  straiM 


13.  Tertiary  rock. 


i 4.  txcavatlng  T-di^rv  **» ?»:k  usiirg  a  hammer. 


15.  Excavating  Tertiary  rock  stratum  using  hydraulic  hammer. 


ttj.  Tertiar/  rock  to  be  traiv^ewd  to  the  >poit  are,?. 


17.  Placement  or  RlO<>  u  !  on  bedding  stone  No.  1  Downstream  channel. 


i 


t'j.  Engineering  fabric  installed  in  upstream  channel. 


20.  TerUirv  rock  after  processing  for  reuse  -as  graded  stone. 


21.  Tertiary  rock  after  processing  for  reuse*  as  riprap 


22.  General  view  of  the  site  February 
Crane  in  the  foreground  is  located  m  stilling  basin. 


25.  Wellpoint  system  used  to  lower  Tertiary  hydrostatic 
pressures  for  the  gated  dam  excavation. 


7.  Backfilling  upstream  of  the  crest  gated  spillway  with  pervious  materials. 
Foundation  tor  the  crest  gated  spillway  and  overflow  wall  has  been 
backfilled  with  fully  compacted  select  sand. 


23,  Processing  select  sand  from  dredged  sam 


30.  Filter  gravel  'C"  beneath  ;*ated  dam.  Note  stabilization  slab. 


31.  Sheet  pile  instillation  and  filter  placement  beneath 
the  gated  dam  (right)  and  stilling  basin  (left). 


33.  Installation  of  the  stainless  steel  collector  system 
beneath  the  stilling  basin. 


34.  Outlet  pipe  for  underslab  drainage  system  beneath  nwniotoh  D-4 
Mote  permanent  psie/omeiess  and  P-32  in  mpreground. 


37.  Sheet  pile  installation  beneath  the  gated  dam  and  billing  basin 
Note  government  installed  test  well  in  forground. 


38.  Permanent  piezometer  beneath  the  stilling  basin. 


39.  Rock  stratum  approximately  50  feet  riverside  of  loci 
(adjacent  to  monoliths  L-h/7  through  L*1 7).  Portions  of  this  rock  stratum 
were  left  in  place  in  areas  scheduled  for  random  or  pervious  backfill. 


40.  Removing  Tertiary  rock  stratum  2  feet  below  final  grade  in  the  upstream 

guardwull  area  to  allow  installation  of  sheet  pile. 


42.  Tension  cracks  preceding  bank  caving,  upstream  access  channel. 


44.  Interior  ol  b  curb/btem,  h  aaLu 
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(T)  8P  RIPRAP  R7400  ON  12*  RIPRAP  R90  ON  6'  BEDDING  MATERIAL  NO.  I. 

@  81*  RIPRAP  R7400  ON  12*  RIPRAP  R90  ON  24'  FILTER  MATERIAL. 

@81' RIPRAP  R7400  ON  12'  RIPRAP  R90  ON  ENGINEERING  FABRIC  ON 

24*  FILTER  MATERIAL. 

(|)  54*  RIPRAP  R2200  ON  12'  RIPRAP  R90  ON  6*  BEDDING  MATERIAL  NO.  I. 
@  54'  RIPRAP  R2200  ON  12*  RIPRAP  R90  ON  24*  FILTER  MATERIAL  . 

(D  48*  RIPRAP  RI500  ON  12*  RIPRAP  R90  ON  6*  BEDDING  MATERIAL  NO.  I. 
@  48*  RIPRAP  RI500  ON  12*  RIPRAP  R90  ON  ENGINEERING  FABRIC. 

@  36*  RIPRAP  R650  ON  12*  BEDDING  MATERIAL  NO.  2. 
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(5)  30*  RIPRAP  R400  ON  12*  BEDDING  MATERIAL  NO.  2. 

@  30*  RIPRAP  R400  ON  ENGINEERING  FABRIC. 

(6) 18*  GRADED  STONE  *C\ 

@  16*  RIPRAP  R200  ON  6*  BEDDING  MATERIAL  NO.  I. 

@16*  RIPRAP  R200  ON  ENGINEERING  FABRIC. 
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PLACEMENT  SPECIFIED  IN  SPECIFICATIONS. 
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CLAYEY  SAND,  sand-clay  mixtures 

k 

S  5 

*  l  S 

1  H 

a  5  ! 

?  |  k  \ 

z  •  I  I 

Z  4  z  • 

SILTS  AND 

CLAYS 

<50  ) 

ML 

E 

SILT  A  very  fine  sand,  silty  or  clayey  fine  sand  or  clayey  silt  with  slight  plasticity 

CL 

1 

LEAN  CLAY i  Sandy  Cloyi  Silty  Cloyt  of  low  to  medium  plasticity 

OL 

§ 

ORGANIC  SILTS  and  organic  silty  clays  of  low  plasticity 

SILTS  AND 
CLAYS 

ILlOuld  Limit 
>50  » 

MH 

n 

SILT,  fine  sandy  ar  silty  soil  with  high  plasticity 

CH 

FAT  CLAY.  Inorganic  cloy  of  high  plasticity 

OH 

ORGANIC  CLAYS  of  medium  to  high  plasticity,  organic  silts 

HIGHLY  ORGANIC  SOILS 

Pt 

PEAT,  and  otner  highly  organic  soil 

WOOD 

Wd 

p| 

WOOD 

NO  SAMPLE 

NOTE:  Soils  possessing  character is+ ics  of  two  groups  are  designated  by  cont> i not i ons  of  group  symbols 
A  conmo  will  be  used  between  modification  symbols.  Example.  So.Gr.w/SIS.  ( CH ) 


DESCRIPTIVE  SYMBOLS 


COLOR  : 

CONSISTENCY 

FOR  COHESIVE  SOILS 

MODIFICATIONS 

MODIFICATIONS 

COLOR 

SYMBOL 

MODIFICATION 

SYMBOL 

MODIFICATION 

SYMBOL 

TAN 

T 

CONSISTENCY 

COHESION  IN  LBS./SQ.  FT.  FROM 
UNCONFINED  COMPRESSION  TEST 

SYMBOL 

Traces 

Tr- 

Sandy  Sift  strata 

SSIS 

YELLOW 

Y 

F  ine 

F 

Silty  Sand  strata 

SISS 

RED 

R 

VERY  SOFT 

<  250 

vSo 

Medl um 

M 

With 

w/ 

BLACK 

BK 

SOFT 

250  -  500 

So 

Coorse 

C 

Dense 

D 

GRAY 

GR 

MEDIUM 

500  -  1000 

M 

Concret i ons 

cc 

Very  Dense 

vD 

LIGHT  GRAY 

IGr 

STIFF 

1000  -  2000 

St 

Rootlets 

rt 

DARK  GRAY 

dGr 

VERY  STIFF 

2000  -  4000 

vSt 

Lignite  fragments 

ig 

BROWN 

Br 

HARD 

>  4000 

H 

Stole  fragments 

sh 

LIGHT  BROWN 

IBr 

re 

Sandstone  fragments 

sds 

DARK  BROWN 

dBr 

P  .  I.  -  PLASTICITY  INDE> 
ro  cr> 

o  o  O  o 

She  1 1  fragments 

slf 

1  1  1  1 

1  !  1  1 

- 1-4-fH^ 

i  i  i  \y 
i  r —  - 

i  y\  i  / 
_XXL_J_  J/_. 
jyi 

y-h-hyf-4-- 
1  1 

ryr~r~ i-t_- 
/i  i0H  i  i 

BROWNISH  -  GRAY 

br  Gr 

Orgonlc  matter 

0 

GRAYISH  -  BROWN 

gy  Br 

Clay  strata  ar  lenses 

CS 

GREENISH  -  GRAY 

gn  Gr 

Silt  strata  or  lenses 

SIS 

GRAYISH  -  GREEN 

gy  Gn 

Sand  strata  ar  lenses 

ss 

GREEN 

Gn 

Sandy 

s 

BLUE 

B 1 

i  i 

Gravely 

G 

BLUE  -  GREEN 

B 1  Gn 

_j  cl!^m 

1  qL^ 

1  1* 1  1 

1  1  1  1 

Boulders 

B 

WHITE 

Wh 

SI Ickensldes 

SL 

MOTTLED 

Mot 

ML 

Wood 

Wd 

REDDISH 

rd 

Oxidized 

Ox 

on  /in  cn  fln  inn 

L.  L.  -  L IGUID  LIMIT 

Crunt)  1  y 

Cr 

PLASTICITY  CHART 

Far  classification  of  fine  -  grained  soils 

Loose 

Lo 

vegetation 

veg 

Edifications 

|  MODIFICATIONS  ] 

j)  IF  I CAT  i  ON 

SYMBOL 

MODIFICATION 

SYMBOL 

Is 

Tr- 

Sandy  Silt  strata 

SS1S 

F 

Silty  Sand  strata 

SISS 

h 

M 

With 

w/ 

iB 

C 

Dense 

D 

iet  i  ons 

cc 

Very  Dense 

vD 

•ets 

rt 

te  fragments 

ifl 

fragments 

sh 

tone  fragments 

sds 

fragments 

elf 

ic  matter 

0 

trata  or  lenses 

cs 

trata  or  lenses 

SIS 

trata  or  lenses 

ss 

s 

iy 

G 

ers 

B 

ensldes 

SL 

Wd 

zed 

Ox 

<y 

Cr 

Lo 

□ti  on 

veg 

NOTES: 

FIGURES  TO  LEFT  OF  BORING  UNDER  COLUMN  "W  OR  Di  0 " 

Are  natural  water  contents  in  percent  dry  weight 

when  underlined  denotes  Diq  size  In  mm* 

FIGURES  TO  LEFT  OF  BORING  UNDER  COLUMNS  "LL"  AND  "PL " 

Are  liquid  and  plastic  limits,  respectfully 

SYMBOLS  TO  LEFT  OF  BORING 

.5Z  Ground  -  water  surface  and  date  observed 

(c)  Denotes  location  of  consolidation  test  ** 

©  Denotes  location  of  consolidated  -  drained  direct  shear  test** 

(r^  Denotes  location  of  consolidated  -  undroined  trlaxial  compression  test** 

©  Denotes  location  of  unconsol idated  -  undroined  triaxiol  compression  test** 

/Z\  Denotes  location  of  sample  subjected  to  consolidation  test  and  each 

Niy  of  the  above  three  types  of  shear  test  ** 

FW  Denotes  free  water 

FIGURES  TO  RIGHT  OF  BORING 

Are  values  of  cohesion  in  Ibs./sq.  ft  from  unconfined  compression  test 

In  parenthesis  ore  driving  resistances  in  blows  per  foot  determined  with  a 
standard  split  spoon  sampler  ( 1  3'  I.D..  2"  D.  D.  )  and  o  140  lb.  driving  hammer 
with  a  30"  drop 

Where  underlined  with  a  solid  line  denotes  1 aborotory  permebi 1 ity  in  centimeters 
per  second  of  undisturbed  sample 

where  underlined  with  o  dashed  line  denotes  laboratory  permebi l ity  in  centimeters 
per  second  of  sample  remoulded  to  the  estimated  natural  void  ratio 

*  The  D1q  size  of  a  soil  is  the  grain  diameter  in  millimeters  of  which  10%  of  the  soil 
is  finer,  and  90%  coarser  than  D1Q. 

**Results  of  these  test  are  available  for  inspection  in  the  U.S.  Army  Engineer  District 
Office,  if  these  syrrtoots  appear  beside  the  boring  logs  on  the  drawings. 


GENERAL  NOTES 

1.  While  the  borings  are  representat i ve  of  subsurface  conditions  at  their  respective  locations 
and  for  their  respective  vertical  reaches,  local,  variations  character i st i c  of  the  subsurface 
materials  of  the  region  are  anticipated  and.  if  encountered,  such  variations  will  not  be 
considered  as  differing  materially  within  the  purview  of  clause  4  of  the  contract. 

2.  "Ground  water  elevations  shown  on  the  boring  logs  represent  ground  water  surfaces  encountered 
in  such  borings  on  the  dotes  shown.  Absence  of  water  surface  data  on  certain  borings  indicates 

that  no  ground  water  data  are  oval lable  from  the  boring  but  does  not  necessarily  mean  that  ground 
water  will  not  be  encountered  at  the  locations  or  within  the  vertical  reaches  of  such  borings. 

3.  Consistency  of  cohesive  soils  shown  on  the  boring  logs  is  based  on  driller's  log  and  visual 
examination  and  is  approximate,  except  within  those  vertical  reaches  of  the  borings  where  shear 
strengths  from  unconfined  compression  test  are  shown. 

A.  The  detailed  explanation  of  the  Unified  Soi  C I  ass  if  I  cat  ion  System  is  presented  in 
MIL-STD-619B.  12  June  1968.  entitled  "Military  Standard  Unified  Soil  Classification 
System  for  Roads.  Airfields.  Embankments  and  Foundations.  " 


REO  RIVER  VATEHW6Y-MIS5ISSIPRI  RIVER  TO  SEUEYEROH T,  LA. 
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LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

BORING  LEGEND 


PLATE  8 


DAT  El  JANUARY  LTO 


J.;  16  HI^RAP  K20U  ON  fa’ btULIING  MAItKIAL  NO.  |NT0  THE  RANDOM  FILL  ALONG  PAVE! 

fh  16’  RIPRAP  R200  ON  ENGINEERING  FABR  C.  A.  ELEV.  I27.5  BREAK  LINE  AND  SELECT 

SAND  LIMIT  ARE  AT  STA.  1*00  D 


TAINTER  VALVE 


DOWNSTREAM  CATEBAY 


DISCHARGE  MONOLITH 


LEGEND: 

- 5'  CLAY  BLANKET  LIMITS 

- PERVIOUS  MATERIAL  0ACKF  LL  Lil 

- SELECT  SAND  BACKFILL  LiMI'S 

- SHEET  PiLE 


TOP  OF  LOCK  WALL  El.  :2:.50 

,,  -  TOP  OF  PARAPET  EL.  125.00 


-EL.  75.00 
E.L.EV.  VARIES 


ERAL  [  .MIT  S  AT 
NATION  SLOPE.  SEE 
..OCATION 

SECTIONS  AA  THROUGH 
:  PI  A7E  10 

SECTIONS  GG  THROUGH 


HLIi  R  Vl 


AA1  FRWAV  V  8S  SS  -? i V i_ K  1C  S--Kc.  Vc.PORT,.  A. 

A R M Y  \ G  \ L L R  D  S~RIC~,  V  C K5R...R C 
COR^S  OF  -\GiV-RS 
ViCKSlURG.  MISS-SSIP-I 


LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 


LOCK  STRUCTURE 
PLAN  AND  ELEVATION 


DA  r  JANLJRARY  1996 


(-11  r  NO-  R-14-206 


PLATE  9 


SEC' 


V  R.PHAP  ON 
2'  RIPRAP  CM 
i>'  BEDDING  MA’ERAL  SC. 


J-Lv  compacted 


s.  v  s  :cr  parking 


H 

m 


TO  VISITOR  PARKING  rj.  ,  y  COMPACTt  D 
I  ON  6  SLOPE  j  RANDOM  ML. 

_ _ 32X:  .  .  26-0'...  38.0'  62.0'  / 

£-.  128. CO  VAfrlEs/ 


1 


r3' CLAY  BLAlNKE  t 

FJLLYiCOMPACTEO 
RANDOM  F II  L 


ti 


■vinn////7. 

>-3'  C 

I.0J2.0; 

•  t  DRAIN 

>  \  r 


m-. 


ION  ? 


* - wW*"" 


JT± 


SECTION  /T\ 


4- 


-ROM  : 


2.  ShEET  PILING  AND  61  STA0UZATICN  S!  AB  ARE  NCt  ; 
ON  THFSE  SECTIONS  FOR  CLARITY.  SEE  SHEFT  PI.  F  . 
STRUC'LKAI  DRAWINGS  -OR  THOSE  DETAILS. 

3.  NEOPRENE  COATED  NY-ON  -ABRiC  AT  Cl  AY  BLASKb": 

v-OAT.  -OR  C..ARI"  Y.  OH  INS ’A  .10%  I1  '  A  S  «•  ■' 


•less  : 


1  ONS 


I . i _ I _ l_ 


I .  :  •  V  b.  <  A  A  ILK A  v  fv. '  4  S ! '  >  ••  PY1  :<IV:  K  IT;  S  •  •  -1 F  V  I-  :>  0  I , ..  A 
.  .  :•>,  ARMY  I  \G  N!  I  K  Y  M^KT,  V  GKS31RG 

V  rxSGL^C,  ►/  SS  SSIpN 


LOCK  AND  DAM  NO. A 

FOUNDATION  REPORT 

LOCK  EXCAVATION  AND 
BACKFILL  SECTIONS 


PLATE  10 


SECTION 


DETAIL 


SECTION  rT\ 


u.  i2S.: 


1.  sheet  piling  and  61  stabilzaticn  s.ar  are  nc 

SHOWN  ON  THESE  SECTIONS  FOR  CL  ART  Y.  SEE  S-EFT 
P-E  ANO  STRUCTURAL  DRAWNCS  FOR  'HOSE  DE‘A.S. 

2.  NEOPRENE  COATED  NYLON  FABRIC  AT  CLA*  B. ANTE'S  NOT 
SHOWN  FOR  CLARITY.  FOR  INSTALLION  DETAI-:  S  SEE  aL  ATE 
FOR  LOCATION  OF  SECTIONS  SEE  P.ATE  9 


rILL 


)  B  < h  H 


AA1  tRWAv  V  SSSS SiP=>|  R  VF^  0  ShREVE^OR’.lA. 
A i * VI v  F N C  N EE R  I;  STR  C  T ,  7  C <  S  B . ,  E  G 
:c:?'"s  C-”  r  NS  INFERS 
VICKSBURG;  V  SS  5S  ~P 


LOCK  AND  DAM  NO. 


A 


FOUNDATION  REPORT 

LOCK  EXCAVATION  ANC 
BACKFILL  SECTIONS 


DATE: -ANJRARY  996 


MC.  R-14-206 


PI  ATP 


ELEVATION 

GOWNS 'RE  AM  VIEW: 


RAe  LEGEND: 


LEGEND: 


TANTEF 


fE3  SPILLWA1 


GENERAL  PLAN  AT  TAINTER 
GATED  DAM  /  CREST  GATED  DAM 


TYPICAL  INSTALLATION  OF  NEOPRENE  , 
COATED  NYLON  FABRIC 

NO  1 1. : 

NLUPSENE  COATED  N'LON  “ABRIC  REQLIREC- 
AT  A.L  lOCAT.ONS  WHERE  CLAY  BLANKETS 
A3J'  STRUCTURES. 


..  VTA*’ 


* LL  TRANSITION 

Is.  *  AIL.  S  DRAWING  NC.  A/|T 


SEMI-COMPACTF  [) 
RANDOM  RILL  •. 


3.  FOR  LOCAT  ON  OF  SECTIONS  SEE  ;)LA~F  2 


•  ANCHORS  A 1  A'-O- 
APPROVED  EQUAL  H  Th  J'x'-foxA' 
ANCHOR  PL.  (CAL  V.J  .  BRLAN 
i  AT  ALL  JOINTS. 


m  »  ,  c 

i : ,  i 

.  :;i  v :  R  vV  A  "  :'.vAc  Mi  S!  .  SIH  '  '<  Vt  R  0  S"-?l  VF 70  A, 

...  S.  ArTVv  •  \  'V  •  l<  1;  STK  V  C^SBl.^O 

v i'- *  1 '  •  •  ;  V  ' .•  S  ' 

LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

DAM  EXCAVATION 

BACKFILL  SECTIONS 

DA  '  T:  JAN!  JR  ARt'  IS  9  6  :  ■  Nf;.  R -4-206  PLATE  13 

JPS'RLAM 


DOWNS TREAM 


36'  RIPRAP  ON  12' 
BEDDING  MATER'AL  NO. 


°  FULLY  COMPACTED 
£  PFRV'O.S  MA"ERAl 


54"  R  PRAP  ON 
I?’  RIPRAP  ON 
\  o' BFDD'NG  UAIFRIAL 
\  NC.  I 


BLANKET  / 
EL.  122.00  / 


8*  RIPRAP  ON 
2*  R  PRAP  ON 
2-1’  FILTER  MATFRIA. 


54"  RIPRAP  ON  12’  RIPRAP 
ON  24"  r,LTLR  MA"ER  AL 


SEE  ■RANSIIION 
DETAILS  ON  °LATE  15  - 


SEMI  COMPACTED 
RANDOM  f  l  l 


•  SFM -COMPACTED 
RANDOM  P  LL 


~  XCAVA  "  ION  -OR 
S'RJG’URfS 


\  A.  Op  A  g.5  .  FIJ.._Y  COMPACTED 
,  .  PERVIOUS  MATE RIA_ 


K  ST.  PHASE  FXCAVA  !  ION 


36-  RIPRAP  ON  12’ 
BEDDING  MATERIAL  N'C.2 


g!"  R:PRA»  ON 
2"  R  PRAP  ON 
6"  BEDDING  MATERIA. 


8  1  RIPRAP  CN 
12'  RPRAP  CN 
24"  FI..  TFR  MATERIA!  •  - 

..  -NDERDRA'N  SYSTEM  ■ 
\  "OR  DE ' AL S 
^^SEb  SFC’ICN  14 


54"  R  PRAP  ON 
? ‘RPRAP  ON 
2d-  r  L  i  ER  MATERIAL 


SEMI-CCMPAC'ED 

j  •  -RANDOM  FLL  Fl  .  VARIES 

_ ^ 

o’xw/1 

FULLY  COMPACTED 
PER  VIOLS  MATERIA! 


ex  s’,  phase  lxcava'ion 


EXCAVATION  "OR 
S"RJC‘rURES 


SEE  BRANS' "ION 
DE" ALS  ON  PLATE 


'■  SEMI-COMPACTLD 
KJ.  _Y  COMPACTED  RANDOM  FILL 
PFRVIOJS  MATERIA. 


SECTION  /OT 


48'  RPRAP  ON 
12”  R  PRAP  ON 
6'  BEDDING  MATERIA.  NO, 


BP  RiPRAP  CN 
I?"  R'PRAP  CN 
fc"  BEDDING  MA’ 


CUICFF  WAIL 
STA.  SO  .50, 


Si'  RIPRAP  ON 
2"  R PRAP  ON 
?4‘  FI. TER  MA'LR.AL 


FULLV  COMP AC "ED 
\  PERVIOUS  MATERIAL 


■  VAR!LS_  _ EXIST.  PHASE  I  EXCAVATION^ 
EL  -  VAR-ES, _ _  ’  _ _ EE_..’ - 


'  SEE  "RANSPiON 
DFTAL.S  ON  PLATE  15 


•FU.l  r  COMPACTED 
PERV  OlS  MA  lR  Ai. 


EXCAVA 1  ION  FOR  S’RUC"URES 


SECTION 


r~ 


54"  RIPRAP  ON 
2“  RIPRAP  ON 
24"  FLTER  WA'f  • 


SEE  BRANS  '  JN 
DE’ALS  ON  ; 


'  SEMI-COMPACTED 
ZO  RANDOM  Fl__ 
-*IAL 


DAM  T 

..PS'RlAM  downstream 


STRUCTURES  E.. .  '2.5 


Material  SECTION _ 

;6.50L 


PU  —  Y  COMPACTED 
PERVIOUS  MATERIAL 

EL.  VARIES _ 


- :  el. 

WAW  s— 

.  ITH  53-1  \ 

5  1 RLJCTURES  -> 


.00 


— y - C7AVAW! 

/  ; 

I  ON  25 


c  m 

ir. 


NOTES: 

.  SHEE"  PLiNC  AND  6‘  S '  Atsl-.I/JAI ION  SI  A3  ARE 
NO"  SHOWN  ON  "HFSF  SrCTICNS  r0R  C.  ARl*>. 

SEE  SHEET  P Lt  AND  STRUCTURAL  DRAWINGS  i  OR 
I  HOSE  DETAILS. 

2.  NEOPRENE  COATED  NvLON  FABRIC  Al  C-.AY  BLANKETS 
NOT  SHOWN  I  OR  Cl  ARI T V.  OR  NST  AL  L  ATiON  DETAILS. 
SEE  PLATE  3 

3.  FOR  l  OCATICN  OF  SFCTiONS  SFF  PI  ATE  12 


30  :5  C  30  60  9C  'I. 

I _ :_l _ Lj _ i .  1  .1  I 


Rf'C  u  VF'T  \VA  •  iiR'/v AY  V!  SSISSirpi  ^!VER  T 
U.  S.  ARTAY  RKGINiTR  DS'HIC",  V;CK 
COR-S  OF  FNOIM. !  RS 
VICKSBURG,  W  SS  SSiPP 


LOCK  AND  DAK 


FOUNDATION  REP 

DAM  EXCAVA 
BACKFILL  SEC 


DATS:  oANURARY  !996  r!l  f  NO.  R-K-2 


ISOMETRIC  VIEW  STA.  6  +  11.00  D  BACKFILI 

DAM  t 

-P'S  '  REAM  —  W 

t  WALKWAY 

STA.  0-05.5  L  N 

\s  SEE  TRANSITION 

\  DETAILS  Oh  PLAIL  !5 

18"  GRADE  STONE  ’C"  SEMI-COM°ACTED  Si 

RANDOM  FILL'  -  \  ,r'  , 

EL.  VARIES  1 

\\N\N\V-\\Y\v ~vv- '  V..\W - +"  .’&HB&S:-- 

\i 7 ADAM 

8  “  R  PRAP  ON  12'  RIPRAP 

CN  2*' FLTER  MATERIAL 

54'  RFRAr>  CN  i2'  RIPRA- 
ON  241'  FI.  TFR  MATERIAL 

-r- 

\W  \  \\  s  . \ s  v.-.  •  \  A  .  \\  \  Os  . '  .  s  \  .  ■-  V\  'JNsyW’C  a  ^  i-'.  .  - — 

y  5'  CLAY  B_ ANKE~  '• 

^  V  SEMI-COVPACIED  '  1  .  SFMI-CCV°AC’FV 

RANDOM  r  LL  "  \  ___  AO'  ^  40'  J  '  RANDOM  FL  . 

7^^--- - _^^Rf£S  \  I  4 

E-.90.0  /  4  \  ' 

- - 1 - S - N - ' 

/  EL.  78.0  1  \  \  _  ,  .  . 

\  '•  .  FULLY  -OM=AC  : 

EXIST.  PHASE  !  EXCAVA'lON  EXCAVATION  FOR  *  PERVIOUS  M  A '  E1* 

STRUCTURES  EL.  72.5 

.RES  ■  - 

SECTION  /T\ 

Y 

NOTES: 

1.  SHEE:  PL.NG  AND  6*  STABILIZATION'  SLAB  ARE 

NOT  SHOWN  ON  >ESE  SECTIONS  ^OR  ClARiTY. 

SEE  SHEE 1  PLE  AND  STRUCTURAL  DRAWINGS  FOR 

THOSE  DE'ALS. 

2.  NEOPRENE  COATD  NYLON  FABRIC  AT  CLAY  BLANKETS 

NOT  SHOWN  FOR  C-ARITY.  FOR  INST ALLAT'QN  DETAILS, 

SEE  PLATE  i 

3.  FOR  LOCATION  OF  SECTIONS  SEE  SA  !  E  12 

3C  15  2  SO  6C  90  F  T. 

1 _ L _ L  _ _ _ _ 1 

V  K  Vi  M  A'  A  1  LEW  A v  M  SS  SS  ->P  TIVLR  1C  S  IRuV^Q^LA. 

:•>.  ARMY  NLV  V  JiS  r  VIC  T,  v  cksrjrg 

C~  f- SIGNERS 

V  CKSHJHG.  MISSISSIPPI 

LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

DAM  EXCAVATION 
BACKFILL  SECTIONS 

DA  IE:  JA\URARV  1996  L  L  NIC,  =H4  206  PLATE  14 

S.C:n  AND 
VAPibb  iSEr. 


EH 


EH 


EH 


ED 


EH 


TRANSITION  (NO.(Ia)tO  (^A)  ) 
TRANSITION  (N0.©T0@) 
TRANSITION  (NO.©TO@) 


TRANSITION  (NO. ©TO  (3A)  ) 
TRANSITION  (NO. ©TO  <4A)  ) 
TRANSITION  (NO.^S)  TO  (4A)  ) 
TRANSITION  (NO.  ©TO  @  ) 


TRANSITION  (NO.0TO©) 
TRANSITION  (NO.  (2A)  TO  ©) 
TRANSITION  (NO.©  TO  @) 
TRANSITION  (NO. ©TO©) 
TRANSITION  (NO.©  TO  ©) 
TRANSITION  (NO.  ©TO©) 


;  e)  SS® 

TRANSITION  (NO 

©A)  TO  ©A)  ) 

TRANSITION  (NO.  ©TO©) 

TRANSITION  (NO.  ©TO  ©) 

TRANSITION  (NO.  ©TO©) 

TRANSITION  (NO.  ©TO®) 

; . —  vAPlfS 

\  :?.F  F  -  AKS> 

i  V  '  .  :r- 

1  2  _  2 1 

L— J  U. 

TRANSITION  (r 

■  (  \D.  •  AEKC 

^0. ©TO  @  ) 

\  :S:’l  AN’  •  ’ 

\  O 

ED 

TRANSITION 

(NO. (4A)  TO  (7A)  ) 

\  v!>® 

'  •  K' 

II 

ED  -  ■ 

TRANSITION 

TRANSITION 

TRANSITION 

(NO.©  TO  (5A)  ) 
(NO.©  TO  <7A)  ) 
(NO.®  TO©) 

v'aT'  S  ;bf:  fli'.S' 


TRANSITION  (NO.  @  TO  ©  ) 

TRANSITION  (NO.  (|a)TO  (?A)  ) 

TRANSITION  (NO.©TO  ©  ) 

TRANSITION  (NO.  ©  TO  ©  )  I  H  | 

TRANSITION  (NO.  ©  TO  ©  ) 


-  I  MM  .Mr  <  I  YP., 


TRANSITION  (NO.  ©TO©) 


TRANSITION  (NO.  ©TO  ©)  'fT?Qr- 
TRANSITION  (NO.  ©TO  @  ) 
TRANSITION  (NO.  ©TO©) 


TRANSITION  (NQ.(|a)  TO  ©  ) 
TRANSITION  (NO.(7A)  TO  ©) 


TRANSITION  NO.©  TO  CHANNEL  BOTTOM 
TO  UPSTREAM  CHANNEL 


V  i  OK  .b 


TRANSITION  NO.  (3A)  AND  @ 


TRANSITION  NO.  @  TO  GROUND 
TRANSITION  NO.  (7A)  TO  GROUND 


TRANSITION  NO.  ©TO  GROUND 
TRANSITION  NO.  ©TO  GROUND 


TRANSITION  NO.  ©TO  GROUND 


RIPRAP  LEGEND: 

QVj  TRANE 


(T;  g  * 

(X-  ?  R:-«Ar' 
(?':  b‘-  (<  FRAP 
R.PRA-' 
(.V;  ii'ILKA3 
0  A3  l<IFF5Aa 
(4; ML  RPRAP 
(4;;  3fc  Ri-'RAF 
(£:  ap 

•fS  3C  RPPAF 
(t':  8'  GRA'TFC 
0  o1  R'PPAP 

3  t  — AF 

(?)  /*  PPRAr- 


LEGE 


RIPRAP  TRENCHFILL  © 


GROUND) 

GROUND) 

GROUND) 


|)  GROUND 
!■  GROUND 


EXISTING  CRAIN  REVETMENT 


CHANNEL  KEY  DETAIL 


= -PAP  LEGESC: 


S.A.L. 


EL.  95.00^  A.L.W.P. 


VERMONT  REVETMENT 


LD4  DOWNSTREAM  BANK  PAVING 


EXISTING  CRAIN  REVETMENT 


CHANNEL  KEY  DETAIL 


THICKNESS  OF  R  bra-  as~ 
SUBAQUEOUSLY  S-A_  ar 
PLACEMENT  5PEC!-  E:  ','5 
DEPTH  OF  CHANNE.  <EV  A 
REVETMENT  ARE  AC'^A  = 
NO  INCREASE  >S  REO„  RE; 
PLACEMENT. 

8C-R7400  AND  A6’  RSC:  ; 
ARE  PLACED  A*  A"_A  : 
SUBAQUEOUSLY.  cor  = 
SEE  SPEC'FlCA’iCNS. 

FOR  PLAN  VIEW  OF  R=RA  = 


BEDDING  PLACED 
ONTROLED  BY 
EC  FiCATIONS. 

D  'RENCHFILl. 
ACEMENT  DEPTHS, 

CR  SUBAQUEOUS 

=RAP  MATERIALS 
3TH  WHEN  PLACED 
MATRIAL  PLACEMENT 


RED  RIVER  WATERWAY-M'SSISSIPPI  RiVER  TO  SHREVEPORT  LA 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  NO.  A 

FOUNDATION  REPORT 

STONE  PROTECTION 
DETAILS 


DATE:  JANURARY  1996 


FILE  NO.  R-14-206 


PLATE  15 


WELLPOINT  • 


-t  NORTH  ACCESS  ROAD  \ 


Uxi 

lurii! 

EL.  130.0  gj 


-EL. 1443^ 


V\  \  J\ 
\  V  \\ 


"•-■(er* 


[  l()N  3  D-TA 

L »:Q,  T* 

E  1. 761.00 7.07  uj 

ION  2.6  * 


Am 

Mw 

n 

u 

T  Jo  i  i  1 
1  s  1  1  j 

_ 

EL.  130.0  PS -3 

yn_i 

— i 

ifTT 

- 1 - GRAVEL]  DM*  , 

L 

EL.  90.0 

-f- 

v  y~ 

SI 

SPL  T? 

71 

■y  v  v  N 

EL.  63.5  1 

- 

so;  LEE 

T  Sr — ’ — 

i - 

°E  - 

P~(  J  ) 

wf 


-tta  s 


!;  el.  7t.o 

J 

j~  ‘  ON  1.5 


1  1 

„.:^_o  #<  ,  _ 

=f==r\^^~  1”  gravel  ois  ~1"~ 


r  x 


A  AEL.I3&)  A\colFm“  ___ 

*  -  a(o)T-7®wT(o)*  -  5© 


UkCV  i? 


Jgo _ «0  _  500 


X  \ 


SLURRY  TRENCH  CUT  OFF  WALL  (26'  TO  340 - 

GRAVEL  DRAINS - 

PIEZOMETERS  rx 


WELLS 

WELLPOINT  • 


RED  RIVER  WATERWA  Y-MISSISSlPPI  RIVER  TO  SH 
LJ.  S.  ARMY  ENGINEER  DISTRICT,  V  CKSBUF 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISS  P3I 


LOCK  AND  DAM  \ 

FOUNDATION  REPOR' 


DEWATERING  AND  MON 
PLAN 

DAN  E:  JANLRARY  1996  FILE  NC.  R-14-206 


EL.  0.5 


1.0' 


TAINTER  ( 
PIER 


EL.  162.5 


EL.  122.0 


EL.  113.0 


EL.  75.0 


EL.  52.0 


DOWNSTREAM  E 


SCALE*  I  *.  =  21 


LD4-1 08-86 


LD4-1 93-8/U 


LD4-1 92-87U 


zKnT  ,*n*f  ^ 


mrmr  "W 


EL.  75.0 


1.  JOINS  PLATE  18 

2.  FOR  LOCATION  OF  SECTIOI 

3.  Pt;  PRAIRIE  TOPSTRATUM 
Ps;  PRAIRER  SUBSTRATUM 
Tw:  TERTIARY  WILCOX 


DOWNSTREAM  ELEVATION 

SCALE:  I  H  =  to  FT. 


DATE*  JANURARY  1RR6 


PLATE  17 


FU  WLi  R-14-206 


ELEVATIONS  IN  FEET  N.G.V.D  1 _ 1  STA.  0  +  74  D 


PR  ARIF  TERRACE 


EL.  63.0 


G* 

1 


TOP  OF 


Wilcox  group 
(T  w) 


DOWNSTREAM  ELEVATION 


SCALE 

•  a  „r  1.  JOINS  PLATE  1 
2. FOR  LOCATION 


3.  Pt:  PRAIRIE  TC 
Pss  PRAIRER  SI 
Tw:  TERIARY  WI 


!QL  HOUSE 


LD4- 1 34-86 

O  +  OO  L 
-  I  +  30  D 


LD4-1 40-86 


fRRACE 


L-jfi 


u 


group 


) 


0  +  00  L 
-«+00  D 


S  PLATE  17 

LOCATION  OF  SECTIONS  SEE 

’RAIRIE  TOPSTRATUM 
RAIRER  SUBSTRATUM 
ERIARY  WILCOX 


6 


RED  WVCT  f  ATERWAY 
UL  TEX.  ARK.  ft  <*LA. 

LOCK  AND  DAM  NO.  A 

MSSI5SmmVER  TO  SmEVEFORT, LA. 


FOUNDATION  REPORT 
GEOLOGIC  CROSS  SECTION 


CORPS  Or  ENGfCEJtS 
Hpam  Msasspfi 

DATE)  JANURARY  1SS6  PLATE  18  FIE  Wj  R-l 


O- 


SECTIONS  SEE  PLATE  6 

"RATUM 

FRATUM 

)X 


FOUNDATION  REPORT 
GEOLOGIC  CROSS  SECTION 


lls.  uarc  emcmeer  wsiwcT,  VKwauno 

COWS  OF  EWCtCERS 
WCKSOURC,  lasstssm 

MTEi  JANURARY  1896  PLATE  18  FW  R'14-206 


KATE  VAlVE  STEM  GUIDE 
'■(SPACE  N  ACCORDANCE  IT 
VALVE  MANUFACTURER'S 
RECOMMENDATIONS) 


NOTLS: 


CHFC<  VALVES  SHALL  BE  FASTENED 
TO  TLANCED  PIPE  WITH  STAINLESS 
STEEL  NUTS  ANO  BOL'S. 

2.  CHECK  VALVES  SHALL  BE  iNS'ALLED 
WITH  the  RUBBER  OL-’CKB'LL  IN 

A  VERTICAL  POSITION. 

3.  ALL  6  INCH  WElL  SCREENS  ARE  *20  SI  CT. 
5TAINLESS  STEEL.  WIRE  WRAPEO 

A.  FOR  SECTION  DI-DI  SEE  =.  ATF  2. 

5.  r0R  SECTION  E-E  SEE  PI  ATF  2? 


SECTION  rG\ 


CORNERS. 


J _ I _ I _ I 


FACE  OF 
CONCRETE 


t  STEEL  SHEE*  PILING 


t.  STEEL  5HEET  PUNG- 


RED  RIVER  WATERWAY-MISSISSIPPI  RIVER  TO  SHREVEPORT, L  A. 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 


LOCK  AND  DAM  NO,  A- 

FOUNDATION  REPORT 


CREST  GATED  SPILLWAY 

MONOLITH  D-5 
UNDERDRAIN  SYSTEM 
PLANS,  SECTIONS  AND  DETAILS 


DATE:  JANURARY  1996  file  no.  R-14-206  p|_AT 


BOTTOM  OF 
CONCRETE 
EL.  75.00 


-GRAVEL  'C* 
-SANO  "B" 


-PERVIOUS  BACKFILL 


^=D==1 

■  1 — n-i — i 

.“L-n- dd 

NOTE: 

EXCAVATON  LINE  VARIES. 
PROVIDE  PERVIOUS  BACKF  LL 
BENEATH  SANO  ’B\ 


BOTTOM  OF 
CONCRETE 
EL.  75.00 


6"  O.A.  WELl  SCREEN 


DETAIL 


.J _ I _ I _ I _ L_ 


NOTE. 


FOR  SECTION  D2-D2  SEE  PLATE  21 
FOR  SECTION  E-E  SEE  PLATE  22 


RED  RVER  WATERWAY -MISSISSIPPI  RIVER  TO  SHREVEPORT, LA. 
U.  S.  ARMY  ENGNEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

CREST  GATED  SPILLWAY 

MONOLITH  D-5 
UNDERDRAIN  SYSTEM 
PLANS,  SECTIONS  AND  DETAILS 

DATE:  ^ANJRARV  1996  F  i_E  NO.  R-14-206 


PLATE  20 


£■  DIA.  SCh.  4C 
3VC  PIPE  d5c  BENDA 
W/5'-0"  R.  - — / 


GRAVEL  "C  — J 

SECTION 


EL.  52.00^%^ 


L6‘  DIA.  SCH.  80  i _ &■  DIA. 

PVC  PIPE  WELL ’SCREEN 


NOTE; 

WRAP  PVC  PIPE  WITH  I’ PREMCLDED 
JO'NT  FILLER  AND  WIT—  TAPE. 


.  STAINLESS  STEEL  -LANGE 

W/8  -  yA"  DIA.  BRONZE  BOLTS, 
NETS  AND  WASHER5 


STAINLESS  STEH1  FLANGE 
W/8  -  %'  DA.  BRONZE  BOLTS. 
NETS  AND  WASHERS - » 


—  6"  STABILIZATION  SLAB 


DETAIL 


-RED  VA-VE 
SERIES  37 
N-LINE 

CHECK  VALVE 


DETAIL  /T\ 


r 


i 

| 

I  \BI  JZATION  SLAB 


'  S  «  Ln nR  F-ANGES  B°l-T  TO  CAST  IRON,  DRILL 
yPj-B-L'M  FLANGE  OR  PLATE  AND  DIELECTRIC  GASKET  FOR 
/a  CRES.  BOLTS.  NUTS  AND  WASHERS  W/DIELECTR'C  PLAST'C 
BO..T  Si.EEVES  AND  FLAT  WASHERS. 

2.  THE  MACHINED  SURFACE  OF  STAINLESS  STEEL  PIPE  SNA-  L 
ArrrDT*^cAn’P  l!ORIZOIvrAL  IN  ALL  DIRECTIONS  PRIOR  TO 
ACCEPTANCE  BY  THE  CONTRACTING  OFFICER 

3.  FOR  LOCATION  OF  SECTION  D-i  SEE  PLATE  19 

4.  FOR  LOCATION  OF  SECTION  D-2  SEE  PLATE  20 


; — INLET  CHECK  VAlVE. 
1  6’,  SERIES  35 

I 

I 

rh 


RED  RIVER  WATERWAY-MlSSlSSiPPi  RIVER  Ti 
D.  S.  ARMY  ENGINEER  DISTRICT,  VICK 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM 

FOUNDATION  REPORT 

MONOLITHS  D-I  THI 

UNDERDRAIN  SYST 
SECTIONS  AND  DET/ 

DATE;  JANURARY  1996  FILE  NO.  R-l<-£ 


I 


■i  flanges  bolt  to  cast  iron,  dr.ll 

T.ATE  AND  DIELECTRIC  GASKET  FOR 
AND  WASHERS  W/DIELECTRIC  PLASTIC 
AT  WASHERS. 

OF  STAINLESS  STEEL  PIPE  SHALL 
'ONTAL  IN  AlL  DIRECTIONS  PRIOR  TO 

:ontracT'NG  officer. 

'  ON  D-l  SEE  PLATE  19 
ION  D-2  SEE  PLATE  20 


RbD  RiVER  WATtRWAY-M:S5ISSIPPl  RIVER  TO  SHREVEPORT  l  A 
U.  S.  ARMY  ENGNEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 


MONOLITHS  D-l  THRU 

UNDERDRAIN  SYSTEM 
SECTIONS  AND  DETAILS 

DATE:  JANL'RARY  1996  F;LE  NO.  R-. 4-206 


D-5 

PLATE  21 


AND  SUPPORT  -RAMF  AFTER  WELDNG. 


EL 

1"  (TYP.)< 

03.00 

Ll 

P  (TYP.)  ^  j, 

- 6“  C.l.  BLNDTf 

flange 

1  r  °RC 

i  /  WRF 
1  /  (6 

'\L. - 

VIDE  REM0VA3LE  VALVE 
NCH  OR  WHEE_ 

TOTAL) 

J 

T 

1 

I 

1 

1 

i 

i 

W  1 

^ — CLEANOUT 

jjLl 

-3“  EXTERNALLY 
=>  THREADED  PIPE 

W/  GA,_V.  CAP 

---GATE  VALVE  S' EM 
^  EXTENSON 

"OP  OF  MA‘ 

'HOLE  - - S 

1 

i 

_ 

COAT  30LTS  With  grease 

PRIOR  TO  PLACING  CONCRETE - 

r  r 
j 

6'  DIA.  FLANGED 

PVC  PIPE 

DETAIL  fA\ 


NOTEi 

STAMP  6*  C.l.  BL  IND  FLANGE  'DAM  INFLOW1 
OR  ”BAS:N  INFLOW"  AS  APPLICABLE 


DETAIL 


NOTE: 

PROVIDE  REMOVABLE  VALVE  WRFNCH  OR  WHEEL  I?  TC~AL) 
STAMP  6' C.l.  BLND  FLANGE  "DAM  INFLOW"  OR  “BASIN  INF-LOW' 
AS  APPJCABlF.  PROV'Dt  PERMANENT  DENT'FICATIDN  TAGS  ON 
GATE  VALVE  EXTENSIONS. 


MANHOLE  AIR  VENT 


PiER  P-?  ThRJ  P-6 
PIER  P-l 

- 7'  PILR  P-2  THRU  P 
3'TPlERP- 


-2*  DIA.  PVC 
AIR  VENT  PPE 


t  VEN  f_ 

L.  101-00 


_6 


NSECT  SCREEN- 


-2"  O'A.  GALV. 
STEEL  P  PE 
(THREADED) 


If  / - ?"  DIA.  P 

j  \Y  VEN 


SECTION  rV\ 


DETAIL  fT\ 


J2_ 


/ 


.CITY  SUPPRESSOR 


jZE  VELOCITY  SUPPRESSOR 
'’PORT  PRAME  AFTER  WELDING. 


..  OUTLET  PIPE  SFAlL  BE  DSCONTINUCUS  AT  VONCUTH  JOIN’. 
PROVIDE  1“  GAP  TO  MATCH  I1  JOINT  F  LLER  MATERIAL. 
PROTECT  ENDS  CF  PPE  DURING  CONCRETE  PLACEMENT. 

?.  FOR  LOCATION  OF  SECTON  l  SFF  PI  ATE  19  AND  70 


SECTION  fT\ 


RED  RIVER  WATERWAY-MISSISSIP 
[J.  S.  ARMY  ENGINEER  DIS' 
CORPS  OF  ENGIN 
VICKSBURG,  MISSIS 

LOCK  AND 

FOUNDATION 


MONOLITHS  D 

UNDERDRAIN  S 
SECTIONS  AND 

jA'F:  jANURARY  1996  FILE 


NOTE: 


..  OUTLET  PPE  SHAi.l  BE  DISCONTINUOUS  A'  M3NCL.TH  JOKT. 
PROVIDE  l"  GAP  TO  MATCH  I*  JOINT  F'.LER  MATERIAL. 
PROJECT  ENDS  CP  °PE  DURING  CONCRETE  PLACEMEN’. 

>.  FOR  LOCATION  OP  SEC’ION  E  SEE  PL  ATF  19  AND  ?0 


RED  RIVER  WATERWAY-M'SSISSIPPI  RIVER  TO  SHREVEPORT.LA. 

U.  S.  ARMY  ENGINEER  DI5TRIC-,  VICKSBURG 
CORPS  CF  ENGINEERS 
V'CKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  NO. 4 

FOUNDATION  REPORT 

MONOLITHS  D-l  THRU  D-5 

UNDERDRAIN  SYSTEM 
SECTIONS  AND  DETAILS 

DA’-:  JANl.HARv  996  FILE  NC.  R-I4-P06 


PLATE  22 


8" SCHBO  THREADED  PVC  CAP. 
DRILL  CENTER  OF  CAP  FOR 


DIA.  3R0NZE  SHOLLDER  NUT  EYE 
BOLT.  SECURE  16' LENGTH  OF 
%•  BRASS  MACHINE  CHAIN  TC 


MANHOLE  NO.  I 

SECTION 


NOTE:  DETAILS  ARE  SAME  AS 
MANHOLE  NO.  I  EXCEPT  AS  SHOWN 
OR  NOTED  HERE.  SEE  SPECIFICATION 
15 E  -OR  PVC  P'PE  PENETRATIONS 
AND  SUPPORTS.  PIPE  SUPPORTS 
SHAL_  BE  MSS  SP-S9  TYPE  31, 

2  BRACKETS  3ER  SUPPORT, ONE  ON 
EACH  SDE  OF  PIPE. 


MANHOLE  NO.  2 

SECTION 


y<-  exp. 


an.  o 

liiil 


ftBENT  PL 


DETAIL 


m* 


— $ - 

12'  DIA,  D.I.P. 
OUTLET  PiPE 


_t  OUTLET  P  PE 


W 


Oc 

MANHOLE 


RED  VALVE 
SERIES  37 
IN-LINE  ^ 

CHECK  VALVE 

i  !■ 


DETAIL 


Vi  x  0'-6‘ CORROSION  RESISTANT 
ANCHOR  BOLTS,  ASTM  A582-80— j 


FRAME 
'A'  x 
BAR  - 


2V 

J -  ~ 

- 4 

1 

I  O 

:d  - 

G- 

V 

It 

o 

ILilj 

=L. 

COLLEC 
CLEANOUT  1 


•2 


SCREEN  DETAIL 


1.  ALL  LADDERS,  SUPPORTS,  FASTENERS  AND  ACCESSORIES  SHALL 
BE  HOT-DIPPED  DALVAN'ZED  AFTER  FABRICATOR 

2.  LADDER  SAFETY  DEVICES  SHALL  BE  SIMILAR  AND  EOUAL  TO  THAT 
MANUFACTURED  BY  NORTON  CO.  SAFETY  PRODUCTS  DIVISION 
CERR  TOS,  CALIFORNIA. 

3.  NO  SPLICES  WILL  BE  ALLOWED  FOR  LADDERS. 

4.  ALL  EXPANSION  ANCHORS  SHALL  BE  SIZE  SHOWN  ON  THE  DRAWINGS 
AND  SHALL  BE  IN  ACCORDANCE  TO  FED.  SPEC.  FF-S-32S,  GROUP  I, 
CLASS  2,  DOUBLE  LEAD  EXPANSION  UNITS. 

5.  ALL  STRUCTURAL  STEEL  PLATES.  STRAPS,  RODS  AND  ANGLES 
SHALL  BE  ASTM  A-36. 

6.  WHERE  CRES.  PLATES  OR  FLANGES  BOLT  TO  CAST  IRON.  DRILL 
HOLES  IN  PLANGE  OR  PLATE  AND  DIELECTRIC  GASKET  FOR 

%'  CRES.  BOLTS.  NUTS  AND  WASHERS  W/DIELECTRIC  Pi_ASTC  BOLT 
SLEEVES  AND  FLAT  WASHERS. 
h  FOR  LOCATION  OF  MANHOLES  SEE  PLATE  9. 


2'-0' 


2  3 


5  FT. 

J 


detail 


9TES: 


SCREEN  DETAIL 


MANHOLE  NO. 

•I  -0+50L 

*2  9+03L 


INVERT  EL. 
INLET  OUTLET 
-0+9ID  120.0  99.9 

-0+88D  96.0  96.0 


RED  RIVER  WATERWAY-MISSISSIPPIRIVf 
U.  S.  ARMY  ENGINEER  DISTRICT, 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 


1.  ALL  LADDERS.  SUPPORTS,  FASTENERS  AND  ACCESSORIES  SHALL 
BE  HOT-DIPPED  GALVANIZED  AFTER  FABRICATION. 

2.  LADDER  SAFETY  DEVICES  SHALL  BE  SIMILAR  AND  EQUAL  TO  THAT 
MANUFACTURED  BY  NORTON  CO.  SAFETY  PRODUCES  DIVISION 
CERRITOS,  CALIFORNIA. 

3.  NO  SPLICES  WILL  BE  ALLOWED  17 OR  LADDERS. 

4.  ALL  EXPANSION  ANCHORS  SHALL  BE  SIZE  SHOWN  ON  THE  DRAWINGS 
AND  SHALL  BE  IN  ACCORDANCE  TO  FED.  SPEC.  FF-S-32S,  GROUP  I, 
CLASS  2,  DOUBLE  LEAD  EXPANSION  UNITS. 

5.  ALL  STRUCTURAL  STEEL  PLATES,  STRAPS, RODS  AND  ANGLES 
SHALL  BE  ASTM  A-36. 

6.  WHERE  CRES.  PLATS  OR  FLANGES  BOLT  TO  CAS’  IRON,  DRILL 
HOLES  IN  FLANGE  OR  PLATE  AND  DIELECTRIC  GASKET  FOR 

Vb  CRES.  BOLTS,  NUTS  AND  WASHERS  W/DIELECTRIC  PLASTIC  BOLT 
SLEEVES  AND  FLAT  WASHERS. 

7.  FOR  LOCATION  OF  MANHOLES  SEE  PLATE  S. 


LOCK  AND  DA 

FOUNDATION  REP 

LOCK  COLLECTOR  I 
MANHOLES  AND  [ 


DATE:  JANURARY  1996  FILE  NO.  R- 


2- 


M*ED  VALVE,  SERIES  35, 
8'  IN-LINE  CHECK  VALVE 


|  T"— —  81  SS  PIPE 


-8’  SS  PIPE 
y  8‘  SS  Zb  3END- 


C.O.  I  &  7  DETAIL 


C.O.  2.  3,  4,  5  AND  6  DETAIL 


CLEANOUT  PIPE  DETAILS 


RED  RIVER  WATERWAY-MISSISSIPPI  RIVER  TO  SHREVEPORT, LA. 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  NO..K 

FOUNDATION  REPORT 

LOCK  COLLECTOR  DRAINAGE 
MANHOLES  AND  DETAILS 


DATE:  JANURARY  1996 


FILE  NO.  R-14-206 


PLATE  2T 


PLAN  -  LOCK  AND  3AM 


PLAN  -  UPSTREAM  GUIDEWALL 


SECTION  YT\ 
SECTION  /T\  Similar 


J 


PLAN  -  DOWNSTREAM  GUIDEWALL 


.  ifE  P^ATE  2B  fOR  SHFE"  PILING  SECTIONS  AND  NOTES 
.  0RV.NG  LINES  ARE  l'-6' FROM  FACE  OF  CONCRETE  SASE  OF 
VONO.  IHS  EXCEPT  AS  SHOWN. 

. '0=  AND'  BOTTOM  ELEVATiCNS  REFER  TO  THE  T0P  AND 
BO'TCM  ELEVATIONS  OF  THE  SHEET  PILING. 

.  •  \DlCATES  :  CCATION  OF  WATERSTOP  CONNECTIONS  TO 
S-LET  P'L'NG  AT  JOINTS  BETWEEN  MONOLITHS  WITH  TY“E 


RED  RiVER  WATERWAY-N/JSSISSIPPI  RiVER  TO  SI 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBU 
CORPS  OF  ENGINEERS 
ViCKSBURG,  MISSISSIPPI 


LOCK  AND  DAM  I 

FOUNDATION  REP0R1 


SHEET  PILING  LA 

DATE:  JANJRARY  1996  f,le  NO.  R-I4-2CC 


PLAN  -  UPSTREAM  GUIDEWALL 

>2.00  EACH  FOOTING 
7L  50.50  EACH  FOOTINC 

, - TOP  EL.  65.00  EACH  FOOTING 

BOTTOM  El.SI.5C  EACH  FOOTING" 


"1  n  1  P — EH  ,  n — PI  ■  n — □ _ □ _ n 

i 

.ciri 

□  lj  i  u — nr 

NC  LINE  OF  I 

:l  sheet  piLfNq  ;tvp.) 

DG-2  DG-3 

u  u 

DG-4 

pa  a 

DG-5  | 

, _ DG-J _ 

■fo! 

a 

_  _ I 

PLAN  -  DOWNSTREAM  GHinFWAl  1 


FS 

SE  OF 

ND 

-o 


R-D  WA  TERWAY -MISSISSIPPI  RIVER  tq  SHREVEPORT  I  A, 

J.  S.  ARWY  t  MCiNr.ER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
ViCKSBJRG,  MISSISSIPPI 


LOCK  AND  DAM  NO.  4 


FOUNDATION  REPORT 


SHEET  PILING  LAYOUT 


DA^L:  oANUHARY  ,396 


TE2 


FILE  NO. 


206 


PLA 


4 


I.  SHEET  Pl-NG  S-All  3F  NS'AUFD  WITHIN  TnE  IMTS  SHOWN 
ON  'HIS  DRAWING. 

2.  All  SHEET  P'.INC  S-ALL  3F  p7??  EXCEP'  AS  NO'FD. 

3.  ALL  FABRICATED  TEES.  CROSSES.  BENDS  AND  SPECIAL  S-lEE' 

PILING  SHALL  3E  -ABRICATED  FROM  P7??  SHFFT  PI  NG  AND 
ANGLES  OR  f»  WITH  70'  D:A.  A325  HIG- 

STRENGTH  BOLTS  SPACED  V  ON  CENTERS.  90  DEGREE 
CORNER  SECTIONS  MADE  'ROM  PSA23  P  L  NO  IS  PERMITTED. 

A.  THE  FOP  OF  EACH  SHEET  Pll  F  S-Al  .  BF  EMBEDDED  A  MIN. 

OF  I'  O'  TC  r-2' MAX.  NIO  l  HL  OCNCRF  FF.  BASF.. 

5.  THE  DRIVING  LINE  OF  FH-_  DULL  I  PILE  5HA-L  BL  I'  6*1*1.55! 

OR  2’-0‘  lil.5'!  rROM  THE  FACE  OF  ’HE  C0NCHL1L  BASE. 

SEF  DSTA  L. 

6.  THE  f.  OF  The  IMERLCCK  01  S"LL  I  P'LLS  AF  Hr  JC.NFS 

BETWEEN  MONOLITHS  WITH  WAIEHS'OP  CONNLCFIONS  SHAI _ 3E 

WIT — 'N  3*  E  "’HER  SDE  CF  THE  t  _OIN\  T-fc  ’OP  OF  SHFFT  p.i  F 

EACH  SIDE  OF  -HE  JOINT  SHALL  BE  AF  HE  f;  NATION  OF  ThE  HIGHER. 

7.  THE  CONTRACT  OR  SHA.  1.  BE  RESPONS  BL  E  FOR  Til  TINAL 
LAVCLT  AND  PI  ACFMFN"  ThAt  WLl  MFFT  SPECIF  ED  TO.ERANCES 
AND  Allow  CLOSURE  CF  The  SHEET  pijng  WALlS. 

a.  horizontal  splices  shall  no'  be  permlttfc  on  any  sheet 

P'L  NG  WA..L  UNlESS  APPROVED  BY  THE  CCNTRAC'ING  OFFICER. 

9.  THE  ShEEI  PIlING  SHALL  NOT  BE  CJT  OR  IN'ERRUFTED  TO 
ACCOVMCOA'E  C0NCRFTF  FORMS  OR  OTHER  C0N5IHJC  MON 
OfcVICFS,  EXCE3’  AS  S--OWN  OR  NCILD  ON  'HL  DRAWINGS. 

10.  FOR  LOCATION  OF  SECTIONS  SEE  PLATE  24 


SHEET  PILING  NOTES; 

1.  SHEET  °'LINC  S-<A^L  BE  NSTAl FO  Within  THE  E  MITS  SHOWN 
ON  H'S  DRAWNC. 

2.  AU  SHFFT  PLINC  S-ALL  BE  ^Z22  EXCEFT  AS  NOTED. 

3.  ALL  FABRICATED  TEES.  CROSSES.  BENDS  AND  SPFCIAl  SHEE  I 
PILING  SHAL.  BE  FABRICATED  FROM  =  Z22  SHEET  PILING  AND 
ANGLES  y/zxl'/2xyB  OR  %■  R  WiTH  Vt  DIA.  A325  HIGH 
STRENGTH  30LTS  SPACED  3'  ON  CENTFRS.  90-DEGREE 
CORNER  SECTIONS  MADE  FROM  PSA23  PILING  IS  PERMITTED. 

A.  THE  ’CP  OF  FACH  SHEET  pile  SHALL  BE  EMBEDDED  A  MIN. 

OF  ■  O'  ‘0  l'-2' MAX.  INTO  "hE  CONCRETE  BASE. 

5.  THE  DRIVING  UNE  OF  THE  SHEET  PILE  SHALL  BE  r-6‘ itl.S1) 

OR  2  -0"  lil.S")  FROM  THE  FACE  OF  THE  CONCRETE  BASE. 

SEE  DE"  AIL. 

f>.  THF  ?  OF  THE  IN-ERLOCK  OF  SHEET  PILES  AT  THE  JOINTS 
BE' WEEN  MONOLITHS  WITH  WATERSTQP  CONNECTIONS  SHALL  BE 
WT  HIS  3‘  ET-’ER  SIDE  OF  THE  t  JOINT.  THE  TOP  OF  SHEET  PILE 
EACH  SIDE  OF  THE  JOINT  S-ALL  BE  AT  THE  ELEVATION  OF  THE  HIG-: 

T.  THE  CONTRACTOR  SHA,_l  BE  RESPONSIBLE  FOR  THE  f-INAL 

.  AV01JT  AND  PI  ACEMFN"  THAT  WIL  l  MEET  SPECIFIED  TOLERANCES 
AND  ALLOW  CLOSJRE  OF  THE  SHEET  PILING  WAI.I  S. 

B.  H0RI7CN~Al  SPLICFS  SHALL  NOT  BE  PERMITTED  ON  ANY  SHLE ' 

PLiNG  W Al _ UNLESS  APPROVED  BY  THE  CONTRACTING  OFFICER. 

9.  The  SHEET  PLING  SHALL  NOT  BE  CJT  OR  IN  I ERRUPTEU  TO 
ACCCMMODATE  CONCRETE  FORMS  OR  OTHER  CONSTRUCTION 
DEVICES.  EXCEPT  AS  SHOWN  OR  NOTED  ON  THF  DRAWINGS. 

10.  FOR  LOCATION  OF  SECTIONS  SEE  PLATE  2 A 


RED  RiV.FR  W  A  !  t-  RWAV  V  SS  SS  DPI  RIVER  TO  ShRtr.  VEPORT.L  A. 
L.  S.  ARMY  ENGNEER  D:ST  RIG  ' .  VKMSE^RG 
CORPS  Or  ENG  Nf.F  RS 
V  CKSBlJRG,  MISSISSF-i 

LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

LOCK  AND  DAM 
SHEET  PILING  SECTIONS 

DATE;  ,,  A  K ; R  A  9  Y  1996 


;..E  NO.  R-I4-RC6 


PLATE  25 


r 


SECTION  fK\ 


\  -  RE  Ni  ORCrMEM  /■■  U  30L  ’  W  Th  NIJ" 

n  h  \  ft  .-a-flU 


--  /?xl/?x/a‘  PROV.Dr 
ONE  ANG-E  FOR  R.SFR  PPES 
WHEN  EACH  CONCRETE  lIFT 


RISER  PIPE  SPACER  DETAIL 


NOTE! 

=PF  SPACER  SHOWN  fOR  LLUS1HAT  CN. 
“HE  NUMBER  0^  RISER  PIPES  AND  'HE 
PRESENCE  01  rHE  Sl'TLEMFNT  PI AT 
VARIES  WITH  .  OCAT  CN.  PPfc  SPACERS 
ARC  REQUIRED  FOR  AU  RSERS  IN  I  OCK 
AND  DAM  S~RUCTRE. 


LEGEND 

SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 

SECTION  [~  PLAN 

.  .  •  * 

T  /CMETRS  (PD) 

RETRFNCF  BOLT  GROUPS  (R3) 

X  ■ 

SLI  ’...EVENT  •"'.ATE  (SP> 

'RM 


RED  RIVER  WATERWAY- MISSISSIPPI  RIVER  TO  S 
IJ.  S.  ARMY  ENGINEER  DISTRICT  ViCkSBL 
CORPS  OF  FNGINEERS 
VICKSBURG,  MISSISSIPPI 

LOCK  AND  DAM  N 

FOUNDATION  REPORT 

TAINTER  GATE  &  CRES 
SPILLWAY  INSTRUMEN' 


DATE;  JANURARY  1996  FILE  NO.  R-I4-2CM 


2- 


OR  FIBER  TUBE.  CAULK  WITH 
BITUMINOUS  MASTIC. 

DETAIL  D 


U  BOLT  WITH  NUT 
FOR  24DIA.  PIPE - 


An 


REINFORCEMENT 


T 


!. 


-  /?xl /?x'/e 1  PROVIDE 
ONE  ANG.E  r0R  RISER  P  BES 
WT»N  i  ACM  CONCRE'E  L  " 


RISER  PIPE  SPACER  DETAIL 


NOTE: 

PIPE  SPACER  SHOWN  FOR  LLUSTRA'ION. 
THE  NUMBER  CF  RISER  PIPES  AND  T^E 
PRESENCE  OF  IKE  SETTLEMENT  =l. ATE 
VARIES  WITH  LOCATION.  P!PE  SPACERS 
ARE  REQUIRED  FOR  ALL  RISERS  N  .  CC< 
AND  DAM  STRUCTURE. 


LEGEND 

SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 

SECTION 

PLAN 

• 

A 

PIEZOMETERS  (=D: 

• 

REFERtNCf  BO.T  GROUPS  (RB) 

X 

■ 

SETTLEVEN’  F _ A T E  (SP) 

y/A 

li  / - 3IEZOME~ER  RISER  PIPE! 

/ 


r  CREST  GATE  PIER 


R  SHOWN.  SOUTH'  PIER  S-ML AR. 


10 

_L 


15  FT. 

J 


RED  RiVER  WA  T RW AY- MISSISSIPPI  RIVER  TO  SRREVE^ORT.LA. 
U.  S.  ARIv'Y  ENGINEER  DISTRICT,  VIC^SBLRG 
CORDS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPP, 


LOCK  AND  DAM  N0„  A 

FOUNDATION  REPORT 


TAINTER  GATE  &  CREST  GATE 
SPILLWAY  INSTRUMENTATION 


DATE;  JANURARY  1996 


NO.  R-14-206 


PLATE  26 


RED  RIVER  W  ATERWAY-MISSISSIPPI  R;VER  '0  SHREVEPOI 
U.  5.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 


LOCK  AND  DAM  NO, 

FOUNDATION  REPORT 


LOCK  INSTRUMENTATION  PL 


DATE:  JANLRARY  1996 


FILE  NO.  RH4-206 


P 


JUN.d  * 


RIVERSIDE 


PL-19 


DERAIL  SHOWN  ON  RIVERWALL  SIDE  OF 

LOCK  MONCJTH.  DETALS  ON  .ANDWALL  SIDE  OF  ^OCK 


12  IN. 

LlM.il 


2  ft. 


J 


LEGEND 

SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 

SECTION 

PLAN 

_ s _ 

A 

PIEZOMETERS  !PL) 

PL-13 

PL-16 


PL -46  STA.  5+20.00  L 


RED  RIVER  WATERWAY-MISSISSIPPI 
U.  S.  ARMY  ENGINEER  DISTR 
CORPS  OF  ENGINEE 
VICKSBURG,  MISSISSI 


LOCK  AND  [ 

FOUNDATION 

LOCK  INSTRUK 
SECTlOh 

DATE:  JANURARY  1996  file  NO. 


7^ 


iNSIDE  FACE 
OF  PARAPET 


2  FT. 

J 


LEGEND 

SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 

SECTION  I  PLAN 

i  1  A 

PIEZOMETERS  !=L; 

RED  RIVER  WATERWAY-M:SSISSIPDI  RIVFR  TO  SHREVEPORT.LA. 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 


LOCK  AND  DAM  NO.  4 

FOUNDATION  REPORT 

LOCK  INSTRUMENTATION 
SECTIONS 


DATE:  JANURARY  1996 


F  -E  NO.  R-14-206 


PLATE  28 


PC -40  AND  PC-41 


PLAN  OF  CLOSURE  DAM 


GRADED  STONE  "9'  _ _ _ ^ 

UPSTREAM  DOWNSTREAM 


SECTION  THRU  CLOSURE  DAM 


FT. 


3'/p‘  BRONZE  CAP  TO 
BE  PLRNISHED  3Y 
THE  GOVERNMENT 

S.CPE  TO  DRAIN 


SURFACE  MONUMENT  DETAIL 


LEGEND  ! 

SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 

SECTION 

PLAN 

« 

▲ 

PIEZOMETERS  (PC) 

■ 

SURFACE  MONUMENTS  (SM) 

NOTES: 

I.  FOR  CLOSURE  DAM  DETAILS  SEE  PLATE  32 


31/?'  BRONZE  CAP  TO 
3E  FURNISHED  Bv 
THE  GOVERNMENT 

SLOPE  TO  DRAIN 


© 

mr 


MONUMENT  DETAIL 


RED  RIVER  WATERWAY-MISSISSPPI  Rl 
U.  S.  ARMY  ENGINEER  DISTRIC 

corps  o~  engineer; 

VICKSBURG,  MISSISSIP! 

LOCK  AND  DA 

FOUNDATION  REF 


CLOSURE  I 
INSTRUMENT/ 


DATE;  JANURARY'  1996 


FILE  NO. 


RISER  =9 
DETAIL 


PERV'OUS  MATERIAL — 


RISER  PROTECTION 

DETAIL 


----  H 


RISER  PROTECTION 
DETAIL 


w 


6*  STABlLIZATION  SLAB- 


PLASIIC  PLUG  - 
F..TER  SAND  *H"  - 


GALV.  STEEL  COUPLING 


»•  STA3..IZAT10N  SLAB 


P!_ASTIC  CCJPL 

;sch  so: 

2'-0"  _ENC~H  *:0  SlOTS,  1.38'  .0. 
STAINLESS  STEEL  WELL  SCREEN - 


TIP  ELEVATION 


OF  PIEZOMETER 


R'SER  PRCT  ECTION 

DETAIL 


JT  BACKFILL 


MASTIC  PL JG 

FILTER  SAND  *B' 


GALV.  STEEL  COLPLNG 
TRENCH 


I'/V'DIA.  (NOM.l 
GAlV.  STEEl  PIPE 


FILTER  SAND  B — 
BENTONITE  SEAL- 


P:.  ASTiC  PLUG 


TIP  ELEVATION 


OF  PIEZOMETER 


F:L  TER  SAND  '3' 


PLASTIC  PLUG  - 
F  ^TER  SAND  "B1'- 


TYPE  A  PIEZOMETER 


TYPE  B  PIEZOMETER 


TYPE  C  PIEZOMETER 


TYPE  D  PIEZOMETEI 


s 


WILL  APPEAR  IN  BOTH  TYPE  A  AND  T YPE  B 
P  EZCMETERS  INSTALLED  BENEATH  GAM  AND  STILLING 
BASIN.  DENOTED  A  AND  3.  ON  DRAWING  9/3. 


TYPE  Al,  Bl  PIEZOMETER  TIP  DETAIL 
FOR  TYPE  A,  B  PIEZOMETER 
INSTALLED  IN  DRAINAGE  BLANKETS 


J 


COUNTERSUNK  BRASS  PlJG  W  "I 
/V  VENT  HOLE,  STAMPED  WITH 
PIEZOMETER  NJVBER  - t 


BRASS  COJPLING  STAMPED 
WITH  PIEZOMETER  NUMBER 
ON  TC=  FACE  - 


DETAIL 


DETAIL  fT\ 


COJNTERSLNK  BRASS  PLUG  WITH 
Vi  VENT  HOlE(  STAMPED  WTH 


2 


I 


|  [T 

oi 

M 

I 


-  W  "NESS  =CST  -  4'  DIA. 

S’ EEL  DPE. -ILlED  with  concrete 
AND  pAN"EO  vEi_LOW.  PLACE  ON  BOTH 
SOES  0=  PIEZOMETERS 


conc; 


WITNESS  POST 
DETAIL 


PARAPFT  SECTIO.S  SHOWN.  INSTALLATION  OF  3- SOU  GROUP 
SMEAR  ACROSS  ALL  JOINTS. 

(?  BOLTS  OF  EACH  3-BOL'  GROUP  TO  BE  ON  UPSTREAM 
SOS  OF  ..OINT  0\l  LOCK  MONO. ITUS,  ON  RIGHT 

DESCENDING  BANK  SIDE  OF  ^OIN~  ON  LOCK  RETURN  WALL  MONOLITHS, 
OR  CN  LE-T  DESCENDING  BANK  SIDE  OF  JOINTS 


-t  TOP  OF  WALL 


TYPICAL  REFERENCE  BOLT  INSTALLATION 


I - CENTER  PJNCH 

/  / — "OP  OF  WALL 


o . 


-ROUND  HEAD  BRASS 
BOLT  '/2“  DIA.  x  3”  LONG 


REFERENCE  BOLT  DETAIL 


I.  CONNECT  GALVANIZED  PIPE  WITH  GALVANIZED 
COJPL  SICS.  CONNED"  GA1  VAN-7ED  =PE  TO 
Pi.  AST  C  PPE  W-TH,  PLAS"C  COUPLINGS. 

DIE.  FCTRC  COULpLINGS  SHALL  BE  PLASTIC  SCr 


MAS"  C 


IPL 

i* 


ATES  WEEDED 
.RVALS  TC  BASE 
ilSER  PPE  AND 
IP  GALVANIZED 


CG JNTERS^N*  BRASS  PLUG  WITH 
/V  VFN"  hC.  S,  STAMPED  WITH 


PVC  COjPL ng 
i  °VC  °IPE 


I  IN. 

I _ 


12  IN. 

J 


RED  RIVER  WATERWA Y-MISSiSS  DP:  F 
L.  S.  ARMY  ENGINEER  DISTRH 
CORPS  OF  ENGINEEF 

Vicksburg,  mississif 

LOCK  AND  D/ 

FOUNDATION  RE 

CLOSURE 

INSTRUMENTATIC 


DATE:  JANURARY  1996  riLE  NO. 


r 


•— 3“DIA.  x  2'-Q"  LONG  METAL  OR  TIBER 
TUBE.  CAULK  WITH  BITUMINOUS  MASTIC. 


WITNESS  POST 
DETAIL 


0F  3-80LT  GR0UP 

!2  BOLTS  OF  EACH  3 -BOLT  GROUP  TO  BE  ON  UPSTREAM 
SIDE  OF  JOINT  ON  LOCK  MONOLITHS,  ON  RIGHT 

DESCENDING  BANK  SIOE  OF  JOINT  On  LOCK  RETURN  WALL  MONOLITHS 
OR  CN  LEFT  DESCENDING  BANK  S0E  OF  JOINTS 
ON  DAM  MONOLITHS  APPLICABLE)  - t 


L-'- 


JOINT 


1 


«£: 


fixzn 

d  i 

i - 

- •  , 

u  - 

.£ 


■t  TOP  OF  WALL 


TYPICAL  REFERENCE  BOLT  INSTALLATION 


I - CENTER  PUNCH 

/  / — TCP  OF  WALL 


Li.uu 


.A 


^ — ROUND  HEAD  BRASS 

BOLT  /2"D  A.  x  31  LONG 


REFERENCE  BOLT  DETAIL 


'•  CONNECT  GALVANIZED  PIPE  WITH  GALVANIZEO 
CDl.PJNGS.  CONNECT  GALVANIZED  P'PE  TO 
PLASTIC  R:PE  WITH  PLASTIC  COUPLINGS. 

DIELECTRIC  COJLPUNGS  SHALL  BE  P.ASTIC  SC-'  80 


REJ  RVER  WA'l  ERWAV-, MISSISSIPPI  RIVER  TO  SHREVEpORT  LA. 

U.  S.  A R M v  ENGINEER  DISTRICT,  VICKSBURG 
CORPS  Oc  ENGINEERS 
VICKSBURG,  V.SSISS'PP1 

LOCK  AND  DAM  NO. A 

FOUNDATION  REPORT 

CLOSURE  DAM 

INSTRUMENTATION  DETAILS 

Fit  no.  R-14-207  PLATE  30 


DATE:  JANURARY  1996 


PIEZOMETERS 

DESIGNATION 

LOCATION 

STATIONS 

TIP  ELEV.' 

SOIL  TYPE 

TYPE 

P  -! 

LBD 

0  +  00.00  L 

-0 + 92.00  D 

85.0 

SELECT  SAND 

c 

Pl-  2 

LBD 

2  +  72. CO  L 

-0+92. OC  D 

85. C 

SELECT  SAND 

c 

°_-3 

LED 

5  +  44.00  L 

-C  +  92.00  D 

85. C 

SELECT  SAND 

c 

=>l-4 

LBD 

8+16.00  L 

-0  +  92.00  D 

85.0 

SELECT  SAND 

PL-5 

L-2 

0+35. CO  t 

-0+44.00  D 

5  7.0 

■'ERTIARY  SAND 

A 

PL -6 

L-2 

0  +  35.00  l 

0*00.00  D 

57.0 

’FRTIARV  SAND 

3 

PL-7 

L-2 

0+35.00  L 

0+44.00  D 

57.0 

~ERT IARV  SAND 

A 

PL-8 

L-4/5 

1  +  50.50  L 

0  +  44. CO  D 

60.0 

’ERTiAPv  SAND 

A 

PI  •  9 

.-4/5 

1  +  50.50  1 

0+00.00  D 

6C.0 

ERTIARY  SAND 

B 

PL-  0 

L-4/5 

1+50.50  L 

0  +  44.00  D 

60.0 

TERTIAR+  SAND 

A 

PL -i 

L-8/9 

3  +  44.00  L 

0  +  44.00  D 

60.0 

TER~IARV  SAND 

A 

PL  12 

L-8/9 

3+44. OC  t 

0+00.00  D 

60.C 

TER  1  AH v  SAND 

B 

PL  13 

L-8/9 

3  +  44.00  l 

0+44.00  D 

60.0 

T ERT  AR v  SAND 

A 

P  -14 

L -14/15 

6+13.00  L 

-0  +  44.00  D 

60.0 

’ERTARY  SAND 

A 

l-  4/15 

6  +  13. CO  i 

C  +  OC.OO  D 

60. C 

TERTIARY  SAND 

B 

*1.-16 

L-:4/l5 

6  +  13. CC  • 

0  +  44.00  D 

60. C 

TERNARY  SAND 

A 

PL-17 

L-17 

8+6.00  . 

-0-44.00  ') 

53.0 

TERNARY  SAND 

A 

PL-18 

L-17 

8  +  16.00  . 

0-00.00  D 

53.0 

’ER’ ARY  SAND 

B 

Pi  -19 

L-17 

8  +  16.00  L 

C  +  44.00  D 

53.0 

_ERT ARY  SAND 

A 

PD  20 

D-  * 

-1-03.50  . 

1  +  52.00  D 

42.C 

’ERTiARY  SAND 

D 

*3-  2 

D-l 

0  +  45.00  L 

1+52.00  D 

50.0 

GRAVEL  C 

Bi 

=2-22 

D-l 

0  +  53.5C  L 

+  52.00  D 

42.0 

’ERTIARY  SAND 

PD-23 

D-l 

0+56.50  . 

:  +  52.00  D 

50. 0 

GRAVEL  C 

31 

PD-24 

SB-1 

1+64.50  . 

+  52.00  3 

52.0 

GRAVE l  C 

BI 

PD-25 

D-2* 

-1  +  03. 50  L 

3+12.00  D 

42.0 

"RTIARV  SAND 

D 

PD-26 

D-2 

-0  +  45.00  .. 

3  +12. CO  D 

50.0 

GRAVEL  C 

Bi 

PD-27 

D-2 

0  +  53.50  l. 

3  +  12.00  D 

42.0 

“ERT IARV  SAND 

B 

PD  28 

D-2 

0  +  56.50  L 

3+12. CO  D 

50.0 

GRAVEl  c 

BI 

PD-29 

SB-3 

1  +  64.50  L 

3-12. CO  D 

52.0 

GRAVE _  C 

El 

PD-29A 

SB-3+ 

1  +  84.50  L 

3-12.00  D 

52.5 

PERVIOUS  MATERIAL 

D1 

PD-30 

D-4 

-0  +  45.00  L 

4-81.00  D 

5C.0 

GRAVEl  C 

B 

PD- 31 

D-4 

C  +  53.50  L 

4  +  81.00  D 

42.0 

'FRTIARY  SAND 

B 

PO-32 

D-4 

0+56. 50  L 

4  *8’. on  0 

50.C 

GRAVEL  c 

:  B 

PD-33 

S3-5 

<  +  64.50  L 

4  +  8I.0C  D 

52.0 

GRAVEL  C 

5' 

PD-34 

D-5* 

■  0  +  60. CO  L 

4+95.50  D 

60.0 

PERVOdS  WATER.Al 

D 

PD-35 

D-5 

1  -0+I4.5G  L 

4  +  95.50  D 

73.0 

GRAVE.  C 

A 

PD-36 

SB- 6 

|  0+73. CO  L 

4+95.50  3 

73.0 

GRAVE _  C 

B 

PD-  37 

D-5- 

1  -0  +  60,00  L 

6  +  06.50  D 

'5.0 

^ER VIOLS  MATERIAL 

D 

PD-38 

D-5 

1  -0  +  i4.50  _ 

6-06.50  D 

73.C 

GRAVEl  C 

Al 

PD -39 

S3-8 

!  0+73.00  _ 

6  +  06.50  D 

;  73.c 

GRAVEl  C 

BI 

yC  40 

CD 

.25  +  00.00  S 

80.00  LEFT 

1  85.0 

QUATERNARY  SAND 

+ 

4 

CD 

125-00.00  S 

80. OC  LEFT 

i  IC5.0 

DREDGED  SAND 

PC-42 

CD 

25+CC.00  S 

50. OC  RIGHT 

85.0 

QUA  1 ERNARY  SAND 

PC-43 

CD 

125  +  00.00  S 

50.00  RIGHT 

105.0 

DREDGED  SAND 

C 

PL-44 

_-6/7+ 

2+60.00  L 

0+80.00  D 

65.0 

SE.ECT  SAND 

D 

PL-45 

L-8/9* 

3  +  90. 00  L 

G  +  80.00  D 

:  65.0 

SELEC’  SAND 

D 

PL-46 

L-I2/I3* 

5  +  20. GO  L 

0-80.00  D 

1  65.0 

SFlEC’  sand 

D 

•  ADJACENT  TO 

>•  TYPE  D  MODIFIED,  SEE  PLATE  30 


SURFACE  MONUMENTS 

DESIGNATION 

LOCATION 

STATION 

DIST.  FROM 
CENTERLINE 

ELEVATION 
(FT  NGVD) 

SM-I 

CD 

l'6-OO.OCS 

'6.00  LEF " 

i35.0C 

SM-2 

CD 

1:9-00. OOS 

16.00  LECT 

I35.0C 

SM-3 

CD 

:22+OC.OOS 

16.00  LE-T 

135.00 

SM-4 

CD 

125+00. OOS 

16.00  i  EF  T 

35.00 

SM-5 

CD 

128  +  00. OCS 

i  16.00  LEFT 

35.00 

SW-6 

CD 

131+00. OOS 

•6.00  LEFT 

I35.CC 

REFERENCE  BOLT  GROUPS 


NO.  OF  BOLTS 
IN  GROUP 


UPSTREAM  RETURN  WALL 


RB- 

UR-4 

1 

RB-2 

UR-4  AND  UR-3 

3 

RB-3 

UR-3  AND  UR-2 

3 

RB-4 

UR-2  AND  UR-' 

3 

RB-5 

•JR-  AND  US  G'JARDWALL 

3 

-2-33.83  L 
-2+33.83  L 
-2  +  33.83  L 
-2  +  33.83  L 
-2+33.83  L 


LANDSIDE  OF  LOCK 


RB-6 
RB-7 
RB-8 
RB-9 
RB-IO 
RB-H 
R3-I2 
RB-'3 
RB-  4 
RR-;5 
RB-16 
RB-17 
RB-18 
R3-!9 


JS  GUARDWALL  AND  L - 
L-'  AND  L -? 
l-2  AND  L-3 
L-3  AND  L-4/5 
^-4/5  AND  L -6/7 
L-6/7  AND  L-8/9 
L-8/9 

L-8/S  AND  I  -  O/W 
L-IO/IIAND  L-I2/I3 
_-l2/l3  AND  L-i^/15 
L-I4/I5  AND  L  -16 
L -16  AND  L -17 
L-17  AND  L-18 
L  - 18  AND  DR  -I 


-1+75.00  L 
-0+78.0C  L 
0+51.00  _ 

1  +  29.00  _ 
2+15. CO  l. 
3+01.00  L 
3+44.00  L 
3-87.00  L 
4  +  73.00  L 
5+59.00  L 
6-45.00  _ 

7  +  23.00  L 

8  +  32.00  L 
9+  8.33  L 


DOWNSTREAM  RETURN  WALL 


RB-2C 

DR-I  AND  DR-2 

3 

9+18.33  L 

RB-21  1 

DR-2  AND  DR-3 

3 

!  9-18.33  L 

RB-22 

DR-3 

i  1 

9+18.33  L 

RB-23 

LG- 1 

RB-24 

UG-IAND  UG-2 

RB-25 

UG-2  AND  UG-3 

RB-26 

UG-3  AND  UG-4 

R3-27 

UG-4  AND  UG-5 

RB-28 

UG-5  AND  UG-6 

RB-29 

JG-6  AND  UG-7 

UPSTREAM  GUIDEWALL 


-8+73.83  L 
-8+23.00 
-7+15. CO  _ 
-6  +  07.00  L 
-4+99.00  L 
-3+91.00  ^ 
-2+83.00  L 


RB-30 
RB-31 
RB-32 
RB-33 
RB-34 
R3-35 
RB-36 
RB-37 
RB-38 
RB-39 
R3-4C 
RB-41 
RB-  42 
RB  43 


UG-7  AND  l  -I 
L  -l  AND  L-2 
L-2  AND  L-3 
L-3  AND  L-4/5 
L-4/5  AND  L-6/7 
L -6/7  AND  L-8/9 
L-8/9 

L-8/9  AND  L  —  10/11 
L-  0/1  AND  L-i?/I3 
I  12/13  AND  .-14/15 
_-  4/15  AND  L -16 
L- 16  AND  L-17 
L-lf  AND  l-18 
_ - 18  AND  DG-I 


-1+75. OD  L 
-0  +  78.00  L 
0+51.00  L 
i+29.00  _ 
2+15. CO  l 
3+01.00  L 
3+44.00  L 
3  +  87.00  L 
4-  73.00  _ 
5  +  59.00  L 
6+45.00  l. 

7  +  23.00  L 

8  '•32.00  L 

9  *  9.50  L 


DOWNSTREAM  GUIDEWALL 


RB-44 

RB-45 

RB-46 

RB  48 
RB-49 
RB-50 


DG-:  AND  DG-2 
DG-2  AND  DG-3 
DG-3  AND  DG-4 
DG-4  AND  DG-5 
DG-5  AND  DG-6 
DG-6  AND  DG-7 
DG  7 


CUTOFF  WALL 


RB-5. 

R3-52 

CJTOFF  WAL_  AND  L-2 
CUTOFF  WALL  AND  D-l 

3 

3 

0+01.50  L 
0-01.50  L 

TAINTER  GATED  SPILLWAY 

RB-53 

RB-54 

RB-55 

RB-56 

RB-5  7 
RB-58 
RB-59 

RB  -60 
RB-61 
RB-62 
RB-6.3 
RB-64 

c-i 

D-l 

D  1 

D-l 

D-2 

D-2 

2-3 

D  3 

D-4 

D-4 

D-4 

D-4 

-0+3i.00  L 
0+00.62  L 
-0+31.00  L 
0+00.62  l 
-0+31.00  L 
0+C0.62  L 
-0+31.00  L 
0+00.6?  L 
-0+31.00  L 
0+00.62  L 
-0+31.00  l 

C  +  00.62  L 

CREST  GATED  SPILLWAY 

RB-65 

RB-66 

RB  67 

RB-  68 

D-5 

□-5 

D-5 

D-5 

-0-25.00  L 
0+M.62  L 
-0+25.00  L 
O+il.62  L 

OVERFLOW  WALL 

RB-69 

OW-l 

0+5.50  L 

RB- 70 

OW  -  AND  OW  2 

0+5.50  l 

RE  -71 

0W-?  AND  OW-3 

3 

0+5.50  L 

RB  72 

OW  -3 

0+5.50  L 

/ 


REFERENCE 

BOLT  GROUPS 

DESIGNATION 

MONOLITHS 

NO. OF  BOLTS  I 

IN  GROUP 

STATIONS 

UPSTREAM  RETURN  WALL 

RB-I 

UR -4 

1 

-2+33.83  L 

-2  +  59.50  D 

RB-2 

UR-4  AND  UR-3 

3 

-2  +  33.83  L 

-2  +  04.50  D 

R3-3 

UR-3  AND  UR-2 

3 

-2+33.83  L 

-  +63. OC  D 

R3-4 

UR-2  AND  UR 

3 

-2+33.83  L 

■  ,+21.50  D 

RB-5 

UR-IAND  US  GJARDWAL^ 

3 

2  +  33.83  L 

-0-80.00  0 

LANDSIDE  OF  LOCK 

RB-6 

US  GUARDWAL;  AND  L -1 

3 

-1  +  75.00  L 

-0  +  43.17  D 

RB-T 

L -1  AND  L-2 

3 

-0  +  78.00  L 

-0  +  43.17  D 

RB-8 

L-2  AND  L-3 

3 

C  +  51.00  L 

-0  +  43.17  D 

RB-9 

L-3  AND  L-4/5 

3  i 

1+29.00  L 

-0  +  43.17  D 

RB-IO 

L -4/5  AND  L - 6/7 

3 

2+15.00  l 

-0+43.17  D 

RB  -II 

L-6/7  AND  L. -8/9 

3 

3+01.00  L 

-0  +  43.17  D 

RB-12 

L-8/9 

3  +  44.00  L 

-0+43. '7  D 

RB  - 13 

L-8/9  AND  L-IO/;l 

3 

3+87.00  L 

-0  +  43.17  D 

RB-14 

L-iO/T  AND  L -12/  3 

3 

4  +  73.00  L 

-0+43. '7  D 

RB- 15 

L -12/13  AND  L -14/ 5 

3 

5+59.00  L 

-0+43.17  D 

RB  - 16 

:  -14/15  AND  L - 16 

3 

6  +  45.00  L 

0  +  43., 7  D 

RB-17 

L -16  AND  l  -i  7 

3 

7  +  23.00  L 

-0  +  43.7  D 

R3-I8 

L - 1 7  AND  L - 1 3 

3 

8+32.00  L 

-0-43/7  D 

RB  -  IS 

L -18  AND  DR-I 

3 

9+18.33  L 

-0  +  80.00  D 

DOWNSTREAM  RETURN  WALL 

RB-20 

DR-I  AND  DR-2 

3 

9+18.33  L 

-1  +  32.00  D 

R  B -21 

DR- 2  AND  DR-3 

3 

9+!8.33  l 

-+84.00  D 

RB-22 

DR-  3 

! 

9+18.33  . 

-2-35.50  D 

UPSTREAM  GUIDEWALL 

RB-23 

JG- 

■ 

-8  +  73.83  L 

0  +  52.00  D 

RB-  24 

UG-l  AND  UG-? 

3 

-8+23.00  L 

0  +  43.  7  D 

RB-25 

UG-2  AND  UG-3 

3 

-7+15.00  _ 

0  +  43.7  D 

RB-26 

UG-3  AND  UG-4 

3 

-6-07.00  _ 

0  +  43.7  D 

RB  -27 

UG-4  AND  UG-5 

3 

-4+99.00  L 

0  +  43.  7  D 

RB-28 

IJG-5  AND  LG-6 

3 

-3+9UOO  . 

0  +  43/7  D 

RB-29 

LG-6  AND  UG-'’ 

3 

-2+83.00  L 

0  +  43. '7  D 

RB-30 

UG-7  AND  L-l 

3 

-1-75.00  _ 

0+43.17  D 

RB- 31 

L-!  AND  .-2 

3 

-0  +  78.00  _ 

0+43.17  D 

RB-  32 

l-2  AND  L-3 

3 

0-51.00  L 

0+43.17  D 

RB-33 

i -3  AND  L  4/5 

3 

1  +  29.00  L 

0  +  43.17  D 

RB-34 

^-4/5  AND  L-6/7 

3 

2  +  15.00  L 

0  +  43.17  D 

RB-  35 

L-6/7  AND  L-8/9 

3 

3+01.00  L 

0  +  43.17  D 

RB-36 

L-8/9 

3-44.00  L 

0  +  43.17  D 

RB-37 

L-8/9  AND  L -10/ 

3 

3-87.00  L 

0  +  43.17  D 

RB-38 

L-  0/1  AND  L-I2/I3 

3 

4-73.00  L 

0  +  43.17  D 

RB-39 

L  12/13  AND  L -14/15 

3 

5-59.00  L 

0  +  43.17  D 

R3-40 

—  14/15  AND  L-'6 

3 

6  +  45.00  i 

0  +  43.17  D 

RB-41 

L -16  AND  l.  -17 

3 

7  +  23.00  . 

0  +  43.17  D 

RB-4? 

L - 1 7  AND  L - ' 8 

3 

8  +  32. CO  L 

C  +  43.17  0 

RB-  4  3 

L-  8  AND  DG-i 

3 

9+19. 50  L 

C  +  43.17  D 

DOWNSTREAM  GUIDEWALL 

RB-  44 

DG-I  AND  DC-2 

3 

10-19.50  L 

0-43J7  D 

RB-45 

DG-2  AND  DG-3 

3 

h+19.50  _ 

0-43.17  D 

RB-  46 

DG-3  AND  OG-4 

3 

12+19.50  L 

0-43.17  D 

DG  4  AND  DG-5 

3 

3+19.50  L 

0-43.17  D 

RB-48 

DC-5  AND  DC-6 

3 

4+19.50  L 

0-43.17  D 

RB-49 

DG-6  AND  DG- 7 

* 

5+19.50  L 

0-43.17  D 

RB-50 

DG-  7 

T 

15+68.33  L 

C  +  52.00  D 

CUTOFF  WALL 

RB-5' 

CUTOFF  WAIL  AND  L-2 

3 

0+01.50  L 

0-84.00  0 

RB-52 

CUTOFF  WALL  AND  D  1 

3 

0+01.50  L 

1  +  42. OC  D 

TAINTER  GATED  SPILLWAY 

ro 

D-: 

i 

-0+31. 00  L 

I-46.5C  D 

RB-54 

D- 

1 

0+00.62  _ 

1  +  51.50  D 

RB-55 

D-: 

| 

-0  +  31.00  L 

2  +  -5.CC  D 

RB-56 

D-i 

| 

0  +  00.62  . 

2+'7.0C  D 

RB-57 

D  2 

-0-31.00  L 

2  +  83. OC  D 

RB-58 

D-2 

0+0C.62  _ 

2+85. OC  D 

RB-59 

D-3 

-0-31.00  L 

3+51.00  D 

RB-60 

D-3 

0+0C.62  _ 

3  +  53.00  D 

RB-61 

:  4 

! 

-0-3k 00  | 

4+'9.0C  D 

RB-62 

D-4 

0+00.62  L 

4+2L00  D 

RB-63 

D-4 

-C+31.00  L 

4  +  87. OC  D 

RB-64 

D  4 

0  +  00.62  L 

4  +  89.00  D 

CREST  GATED  SPILLWAY 

RB-65 

D-5 

| 

-0-25.00  L 

4  +  95.50  D 

RB-66 

D-5 

| 

0  +  11.62  L 

4  +  95.50  D 

R3-67 

D-5 

| 

-0+25.00  L 

6  +  06.50  D 

RB-68 

0-5 

1 

0+1.62  L 

6  +  06.50  D 

OVERFLOW  WALL 

R3-69 

1  0W-! 

1 

0  +  5.50  L 

G  +  II.5C  D 

RB-70 

OW-IAND  OW-2 

3 

0  +  5.50  L 

6+62.33  0 

RB  -  7; 

OW-2  AND  OW- 3 

3 

0  +  5.50  L 

7-13.67  D 

RB-72 

OW-3 

1 

0  +  5.50  L 

7  +  64.50  D 

SETTLEMENT 

PLATES 

DESIGNATION 

MONOLITH 

STATIONS 

ELEVATION 

TAINTER 

GATED  SPILLWAY 

S3  1 

D-l 

-0  +  20.50  _ 

1  +  44.50 

D  I 

49.17 

SP-2 

D-4 

-0  +  20.50  L 

4+85.00 

D  1 

49.17 

CREST 

GATED  SPILLWAY 

SP-3 

D-5 

-0+  9.75  L 

4  +  95.50 

D  ! 

72.67 

SP-4 

D-5 

0+19.75  L 

6+06.50 

D  : 

72.67 

NOTES: 

1.  T"  BEHIND  S 1 A  T  :ON  DENOTES  LOCK  C.L.  STATIONING 

2.  "O'  BEH'ND  STATON  DENOTES  DAM  AXIS  STATIONING 

3.  "S“  BEHIND  STATEN  DENOTES  SOJTH  ACCESS  ROAD  STATIONING 

4.  LOCATION  .  EG  END: 

CD  CLOSURE  DAM 

D  DAM 

L  LOCK 

UG  U3S1REAM  GU'DEWAL. 

DG  DOWNSTREAM  GUIDEWA_L 

C  CUTOFF  WA_L 

OW  OVERFLOW  WALL 

LBD  LOCK  BACKF.LL  DRAIN 

SB  ST  LI  ING  BASIN 

S  SOUTH  ACCESS  ROAD 

UR  UPSTREAM  RETJRN  WALL 

DR  DOWNSTEAM  RETURN  WALL 


S.  DESIGNATION  .  EGEND: 


DL  3  EZOMETER  -  LOCK 

PD  PIEZOMETER  -  DAM 

PC  PIEZOMETER  -  CLOSURE  DAM 

SM  SURFACE  MONUMENT 
R9  RErERENCE  BOLT 

Sp  SE’KEMENT  ATE 


RED  RIVER  WATERWA’ 
U.  S.  ARMY  ENi 
CORPS 
VICKSE 

LOCK  A 

FOUND, 

LOCK 

INSTRUMENT 


DATE:  JANURARY  1996 


1.  T*  BEH'ND  STAr'ON  DENOTES  LOCK  C.L .  STATION \G 

2.  'D*  BEH'ND  ST  ATION  DENOTES  DAW  AXIS  S*A7|ON\g 

3.  ‘S’ BEHIND  STATION  DENOTES  SOUTH  ACCESS  RCAC  S~i'*NNG 
A.  LOCATION  EG  END: 

CD 
D 
L. 

UG 
DC 

OW 
LBD 
SB 
S 

UR 
DR 


5.  DES  GNATION  LEGEND: 


DL  PIEZOMETER  -  LOCK 

FD  PIEZOMETER  -  DAW 

PC  PIEZOMETER  -  CLCS„  =  E  GAV 

SM  SURFACE  WONJMEN” 

RB  REFERENCE  DOLT 

SP  SETTI. EMENT  p|_A” 


Cl  OSURE  DAM 

DAM 

LOCK 

UPSTREAM  GUIDEWA„ 
DOWNSTREAM  GUIDEW  A. .. 
CUTOFF  WAlL 
OVERFLOW  WALL 
LOCK  BACKFILL  DRAN 
STILLING  BASIN 
SOUTH  ACCESS  ROAD 
UPSTREAM  RETURN  WA_ 
DOWNSTEAM  RETlRN  Ai 


RtD  RIVER  WATERWAY-MISSISSIPPI  RfVER  TO  SHREVEPORT  LA 
U.  S.  ARMY  ENGINEER  DISTRICT,  VICKSBURG 
COR^S  OF  ENGINEERS 

Vicksburg,  Mississippi 

LOCK  AND  DAM  NO.  A 

FOUNDATION  REPORT 

LOCK  AND  DAM 

INSTRUMENTATION  TABULATION 


DATE:  JANURARY  1996 


FlE  NO.  R- 14-206  PLATE  3  | 


r,,PRftP  t 


\ 


HYDRAULIC  SAND  FILL 


TONEFIUDIK^C^ 


-ENGINEERING  FABRIC 


^ — FULLY  Cl 


FULLY  COMPACTED  CLAY- 


SEMI-COMPACTED  CLAY 


FULLY  COMPACTED  ^v2_ 


l-S  ENGINEERING  FABRIC 

vl1  /W  detail 


SEMI-COMPACTED  CLAY  - 


SEMI-COMPACTED  CLAY 


EL.  OF  RIVER  BED  VARIES 


SECTION  THRU  CLOSURE  DAM 


30  15  0  30 


SEMI-COMPACTED  CLAY 


.  SEMI-COMPACTED  CLAY  EXTENDS  TO  ELEVATION  92 


TIPICAL  RIPRAP  TERMINATION 


\X 

\X  \  \\  \  N  \ 

W 

nv 

\x\ 

\\ 


>t4» 


N 


|QN  l-S  j  EL.  104,0- 


-  ION  3  HORIZONTAL  TAPER 
RIPRAP  AND  CUAY  BLANKET 
SEE  NOTE  I  , 


'  /  ^  ' 

^-EL.  112.0 


t  CLOSURE  DAM  AND  SOUTH  ACCESS  ROAD 


|  ( — EL.  135-5 

*  y 

r-  EL.  115.0  2 

r  * 


f^T 


i  /  ION  1.5  A 

:  /  // 


\  \  \  \  ' 
'  \  \  t  I  v 


\  \  \ 


PLAN 


too 


Ik  mI+dei 


CLOSURE  DAM  SECTION 


t—  FINISHED  GRADE 


NOTES: 

1.  24"  THICK  BLANKET  OF  RIPRAP  R2O0  ON  9" 
BEDDING  MATERIAL  NO.  2. 

2.  RIPRAP  DETELED  ON  DOWN  STREAM  FACE  OF 
CLOSURE  DAM. 

ALL  SEMI-COMPACTED  CLAY  AS  SHOWN 


RIPRAP  LEGEND: 

(T)  -  18'  GRADED  STONE  ’C\ 


RED  R  VER  WATERWAY- Mis: 
U.  S.  ARMY  ENGINEEF 
CORPS  OF 
VICKSBURG, 

LOCK  AND 

FOUNDATIC 


CLOSURE 

SECTIONS 

DATE:  JANURARY  1996 


CLOSURE  DAM  SECTION 


-FINISHED  GRADE 


2.  RIPRAP  DETELEO  ON  DOWN  STREAM  FACE  OF 
CLOSURE  DAM. 

ALL  SEMI-COMPACTED  CLAY  AS  SHOWN 


RIPRAP  LEGEND: 
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